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ABSTRACT

Downst ream mi grating sal non (Oncorhynchus spp. ) and steel head trout
(_Salmo gairdneri) snelts were nonitored at the Rock. Island Dam
bypass trap from2 April - 31 August, 1988. Data collected
included: 1) nunber of fish caught by species, 2) nunber of branded
fish caught by species, 3) daily average riverflow, 4) daily
average powerhouse #1 and #2 flows and daily average spill. These
data were transmtted to, and used by, the Fish Passage Center to
manage a “water budget” of allocated upstream water storage to
augment river flows to inprove survival of downstream m%ratl n

salmonids. The Rock Island Dam trapping facility collected 129, 78

downstream migrating salmonids in 1988. Collected fish included
5,596 chi nook sal non (Oncorhynchus tshawytscha) and 1, 048 steel head
whi ch had been freeze branded (to determne mgration rates) and
6,974 chinook and 21,693 steel head with clipped adi pose fins. The
m ddl e 80% of the 1988 spring mgration gexcl udi ng sub-yearling
chi nooks) passed Rock |sland Dam during a 32 day period, 25 April -
26 May. The spring mgration timng was influenced by the presence
of accelerated growh sub-yearling chinook that were recorded as
yearling chinook. The spring mgration excluding this group was
31 days, from 25 April to 25 Iva?/. Passage rates of hatchery
rel eased chinook and steel head smelts and the downstream mgration

timng of all salmonids are presented. The spring migration timng
of juvenile salmonids is strongly influenced by hatchery rel eases
above Rock |sland Dam
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INTRODUCTION

In 1982, the Northwest Power Planning Council developed a fish
and wildlife programto protect, mtigate and enhance fish and
wildlife resources affected by construction and operation of
Columbia River hydroelectric facilities. Under this program a
“wat er budget” of allocated upstream water storage was established
to be used for instream flow augnmentation to inprove survival of
downstream mi grating sal non (Oncorhynchus spp.) and steel head trout
(Salmo gairdneri) . The Council’s plan also called for studies to
nonitor juvenile fish mgration timng and survival. Thi's
information is applied to the daily managenent and eval uati on of
the water budget. The fishery agencies and tribes formed a Water
Budget Center (renamed as the Fish Passage Center) to direct the
use of the water budget and to conduct and coordinate studies
related to water budget nmanagenent and eval uati on. The Fish
Passage Center devel oped a Snelt Monitoring Program and sel ected
several sites on the Colunbia and Snake rivers as snelt nonitoring
stations. Rock Island Dam was sel ected as one of these stations.
It is the first dam downstream fromall of the major salnon and
i;eelhead producing tributaries of the md-Colunmbia R ver (Figure

The 1988 Snelt Mnitoring Program for the md-Colunbia River
was designed to index the daily nunber of outmgrating salmonids
and to report nunbers of nmarked juveniles collected. Dat a
col l ected under this program allow conparison and eval uation of
year to year migration timng and travel tine of different stocks
of naturally and hatchery produced juvenile salmonids.

Funding of the program as inplenented by the Fish Passage
Center, was provided by the Bonneville Power Adm nistration. The
Public Utility District No. 1 of Chelan County (Chelan PUD)
provided the trapping facility, personnel, and equipnent to conduct
the nonitoring.

METHODS

_ Daily sanpling data collected at the Rock Island Dam
monitoring station included 1) total nunber of fish caught b
species, 2) total nunber of branded fish caught by speci es, 3¥ '
dai |y average riverflow, 4) daily average power-house- flow through
Rock Island #1 oId_Pomerhouse) and Rock Island #2 (new powerhouse)
(Figure 2), and daily average spill. The flow data were recorded
so that an expanded index of fish passa%e t hrough power house #2
coul d be devel oped based on the bypass collection count in relation
to the proportion of total riverflow passing through powerhouse #2.

To provide travel time estimtes between hatchery rel ease

points and Rock Island Dam vyearling and_sub-yearling chi nook
(Oncorhynchus tshawytscha), and steel head, in state and federal
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hatcheries, were freeze branded (using liquid nitrogen) and
rel eased. Approximately 13% of the released chinook were marked
with wire-coded tags and clipped adipose fins. Al hatchery reared
steel head released in Washington state waters have been-adi pose fin
clipped since 1985. A conparison of tinmed rel eases of marked
smelts (according to brand configuration% to daily sanple
recoveries of these branded snelts at the Dbypass tr%f provi ded
travel tinme estimtes between the rel ease points and the dam
Unmar ked hatchery and naturally produced salmonids were al so
nonitored to provide an indicator of the peak arrival tines for
each species at Rock Island Dam

Fish collected by the trap during the 24 hour sanpling period
(0900-0900) were held in the bygass flunme before being delivered,
via an elevator hopper, to an"38 x 8 x3 portable fiberglass
hol ding tank (Figures 3, 4, 5). The holding tank was supplied with
a continuous water flow fromthe right bank fishladder with a 5
hor sepower subnersi bl e punp.

G oups of 30-50 fish were anesthetized with a solution of
Tricai ne met hane sulfonate (MS 222) before handling. Fish were
identified by species and exam ned for brands and clipped fins in
a sanpling shed adjacent to the holding tank (Figure 5). For k
| ength measurenents were taken three times per week from subsanples
of sockeye (Oncorhynchus nerka), steel head, and after 1 June from
sub-yearling chinook. Steelhead were categorized as “hatchery” or
“natural | y-produced” according to clipped adipose fin, or if an
adi pose fin was present, a worn appearance of the dorsal and
ventral fins (Peven and Hays 1986). he fish were then allowed to
recover in an isolated section of the holding tank.

After the examined fish had fully recovered fromthe effects
of the M5 222, they were released through a 4 PVC pipe fromthe
recovery section of the tank (elevation 620° m.s.1.) to the
tailrace (elevation 574" m.s.1.) (Figure 5). The rel ease area of
the tailrace was protected fromgull predation with parall el
| engths of 80 pound test nonofilament fish line tied at
approximately 6 foot intervals overhead of the pipe outlet. In
addi tion, an enployee of the U S. Departnent of Agriculture's
Ani mal Damage Control Division effectively diverted gulls away from
the tailrace during the mddle 80% of the spring mgration by using
various behavior nodifying techniques that repul sed the birds.

Data pertinent to the snelt nonitoring program were
transferred from chelan P.U.D. headquarters in \Wenatchee, WA to the
Fi sh Passage Center (Portland, OR) daily via a |IBM persona
computer linked to telephone lines, with resident software on the
Fi sh Passage Center’s |IBM System 36.
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RESULTS AND DI SCUSSI ON

The Rock Island trapping facility collected 129,7.81 juvenile
sal nron and steel head during the 1988 snelt nonitoring program
(APpendix A1l - A6). A total of 5,596 freeze branded chi nook
sal mon and 1,048 freeze branded steel head trout representing 25
distinct marks and rel eases, were collected and recorded during
1988 (Table 1, apps. D1 - D6, E-1 - E-6). In addition, we
collected 6,974 chinook and 21,693 steel head with clipped adipose
fins (Appendix D1 - D-6).

The bypass trapping facility operated w thout mechanical
failure during the snelt nonitoring program Between 2 April and
26 May no fish were collected fromunit # 1 of the second
power house (during a bar screen prototype study). Fish were
collected from12 of the 16 gate slots during the remai nder of the
study because units 7 and 8 (second power house) were shut down
during the study (for turbine repairs and replacement).

an_ examination of dail¥ power house #2 turbine flows in
proportion to total river Tlow showed a variance in powerhouse
operations during the period of peak salmonid outm grati on.

nthly average powerhouse #2 flows for the period of 2 April
throu%h 30 June ranged from 63.2%to 76. 7% of average total
riverflow and daily averages ranged from49.1%to 92.8% (Table 2).

Average daily hydraulic data for Rock Island Dam were supplied
to the Fish Passage Center, which used it to devel op an expansion
of Rock Island traP data (Appendix B-1 - B-6). The expansion was
derived by multiplying the actual trap collection count by the
inverse proportion of water passing through powerhouse #2 during
the sampling period (i.e., (collection count x 100) / (powerhouse
#2 flow / powerhouse #1 flow + powerhouse #2 flow + spill)). A
comparison of actual trap collection counts to the expanded index
(Table 3) indicated differences in the snelt timng estimtes. The
l'argest difference in timng estinmates observed between the two
counts was an eight day difrerence in the 90% passage date for
total salmonids (Table 3, App. CG6). Actual count data were used
in our analysis and discussion.




Table 1. Summary of brand recovery rates for yearling chinook, sub-yearling chinook, and steel head trout,
2 April -31 August 1988.

Branded First Last 10% 50% 90%
Release Release fish recov. recov. recov. recov. recov. # z

Fish Brand date site released date date date date date recov. recov.
Chinook

yearling LA/7C/1 4/19/88 Methow R. 23,098 4/24/88 6/02/88 4/30/88 5/1 5/88 5/27/88 133 0.576

LA/7C/3 4/19/88 Methow R. 23,097 4/26/88 5/31/88 5/08/88 5/22/88 5/26/88 118 0.511

RA/7C/1 4/19/88 Methow R. 23,140 4/25/88 6/01 /88 4/29/88 5/12/88 5/25/88 94 0.406

RA/7C/3 4/19/88 Methow R. 23,942 4/26/88 6/21/88 4/30/88 5/12/88 5/26/88 95 0.397

RA/7H/1 4/21/88 Entiat R. 32,172 4/23/88 6/02/88 4/25/88 4/28/88 5/11 /88 75 0.233

RA/7T/1 4/20/88 Wenat. R 47,476  4/22/8a 5/19/88 4/22/88 4/30/88 5/12/88 214 0.451

LA/15/1 4/22/88 Wenat. R. 35002 4/24/89 5/26/88 4/25/88 5/05/88 5/12/88 107 0.306

LA/15/3 4/22/88 Wenat. R. 34,910 4/17/88 5/29/88 4/25/88 5/06/88 5/14/88 112 0.321

RA/1S5/1 4/22/88 Wenat. R 33,919 4/24/88 5/25/88 4/26/88 S/08/88 5/12/88 131 0.386

RA/15/3 4/22/88 Wenat. R 34,810 4/24/88 5/28/88 4/25/88 5/06/885/1 3/88 155 0.445

Totals: 311,566 1.234 0.396

Accelerated

growth
chinook

subyring LA/l 0/1 4/22/88 Wenat. R. 28,789 4/10/88 6/22/88 4/17/88 5/1 3/88 6/06/88 292 1.014

LA/10/3 4/22/88 MWenat. R. 23,389 4/12/88 6/18/88 4/16/88 5/07/88 6/04/88 231 0.988

RA/10/1 4/22/88 HWenat. R. 28459 4/12/88 6/23/88 4/24/38 5/07/88 6/05/88 297 1.044

RA/10/3 4/22/88 Wenat. R. 28,897 4/11/88 6/20/88 4/19/88 5/05/88 6/06/88 299 1.035

LA/12/1 4/22/88 Wenat. R. 33,492 4/24/88 6/17/88 4/27/88 5/18/88 6/08/88 357 1.066

LA/12/3 4/22/88 Wenat. R. 24,814 4/24/88 6/17/88 4/27/88 5/20/88 6108/88 291 1.173

RA/12/1 4/22/88 Wenat. R. 33,277 4/24/88 6/17/88 4/26/88 5/20/88 6/08/88 341 1.025

RA/12/3 4/22188 Wenat. R. 33,499 4/24/88 6/17/88 4/26/88 5/1 6/88 6/07/88 391 1.167

LA/1Z/1 5/76/88 ‘Wenat. R. 29,110 5/17/89 6/27/88 5/21/88 6/09/88 6/1 7/88 396 1.360

LA/IZ/3 5/16/88 Wenat. R. 28,383 5/18/88 6/28/88 5/20/88 6/08/88 6/1 7/88 409 1.441

RA/IZ/1 5/16/88 Wenat. R. 29,457 5/18/88 6/28/88 5/20/88 6/08/88 6/1 7/88 458 1.555

RA/IZ/3 5/16/88 Wenat. R. 30.044 5/18/88 6/26/88 5/20/88 6/08/88 6/1 7/88 an 1.568

Totals: 351,610 4,233 1.204
Chinook

subyring RD/R/3 5/22/88 Wells Dam 99,061 6/01/88 7/27/88 6/05/88 6/23/88 7/02/88 129 0.130

Steel head LA/TU/1 4/18/88 smkimn R.  40.000 4/26/88 s/24/88 5/02/88 5/10/88 5/1 7/88 667  1.668

RA/7U/3 4/20/88 Methow R. 30,000 4/26/88 5/22/88 4/29/88 5/04/88 5/12/88 381 1.270

Totals: 70.000 1,048 1.497

Totals for entire study: 832,237 6,644 0.798




Table 2.

Rock Island Dam powerhouse operations expressed in KCFS and percent streamf low,
2 Apri 1 - 31 August.

Apri 1 May June July August

Total river flow 74.2 112.2 107.4 83.2 77.4
(monthly range) (34.6-103.6) (56.4-151.1) (66.0-150.7) (54.6-113.8) (41.9-106.5)

Powerhouse #1 flow 14.0 21.4 31.0 18.2 12.4
(monthly range) (0.5-29.9) (2.1-44.9) (4.0-62.6) (0.5-39.4) (0.5-31.8)

Powerhouse #2 flow 56.0 68.9 75.5 64.0 64.0

(monthly range)

Spill
(monthly range)

Powerhouse #1
(monthly range)

Powerhouse #2
(monthly range)

Spill
(monthly range)

(30.0-75.8) (39.1-87.3) (57.8-92.3) (49.3-75.5) (40.0-79.6)

3.6 20.6 0.0 0.0 0.0

(0.0-17.9) (0.0-35. 1) (0.0) (0.0) (0.0)
Average percent of total f low

18.1 17.5 26.7 20.2 14.1
(0.7-30.9) (4.0-30.0) (5.9-43. 1) (0.9-36.2) (1.0-30.8)

76.7 63.2 72.3 78.5 84.5
(60.5-90.4) (49.1-90.3) (55.8-92.8) (62.8-97.3) (73.1-97.3)

4.5 18.1 0 0 0
(0.0-26.2) (0.0-24.2) (0.0) (0.0) (0.0)




Table 3. Comparison of actual and expanded fish counts and passage.

Dam bypass trap, 1988 (expended data in parentheses).

dates for the Rock Island

Numbers Dates
spades Totals 10% 50% 90% 10% 50% 90%
chi nook 33,588 3,359 16,794 30,229 4/23/2S 5/08/88 5/27/88
yearling (52,050) (5,205) (26,025) (46,845) (4/24/88) (5/09/88) (5/26/88)
Chinook 28,4% 2,850 14,248 25,646 6/15/88 7/05/88 8/05/88
sub~yeartings (38,301) (3,830) (19,151) (34,447) (6/13/88) (7/03/28) (8/03/88)
Steel head 26,332 2,633 13,166 23,699 5/02/88 5/1 3/88 5/24/88
(44, 198) (4,420) (22,099) (39,778) (5/02/88) (5/13/88) (5/22/88)
Coho 25,089 2,509 12,545 22,580 5/1 3/88 5/21 /88 5/28/88
(42,561) (4,256) (21,281) (38,305) (5/12/88) (5/20/88) (5/26/88)
Sockeye 16,264 1,626 8.132 14,638 4/21/88 5/01/88 5/18/88
(24,272) (2,427) (12,136) (21.845) (4/21/88) (5/01/88) (5/19/88)
Total 129,781 12,978 64*891 116,803 4/26/88 5/17/88 7/09/88
salmonids (201.392) (20,139) (100,696) (181,253)

(4/27/88) (5/16/88) (7/01/88)

1



MIGRATION TIMING

Year|ing chinook _

YearTing chinook were present the first day of- the snelt
monitoring program 2 April, and continued to be present every day
until 29 June. The last yearling chinook was collected on 27 July.
The 10% and 90% passage dates for yearling chinook were 23 Apri
and 27 May, respectively. Peak passage of 1,473 yearling chinook
occurred on 25 April.

An eX peri ment was conducted by Parametrix of Bellevue,
Washington to determne the effect of accelerated growth on
smoltification of sub-yearling chinook. The Fish Passage Center
instructed us to record these fish (which were 100% freeze branded
and coded wire tagged) as chinook yearlings (brand recapture data
from these groups appear in Appendices E-1-E-6). |f these fish
are subtracted fromthe yearling chinook daily counts, the 10% and
90% dat es of passage were 23 April and 25 May, respectively. The
&0@6pasnge date remained the same and the 90% passage date was 3

ays earlier.

Sub-yearling chi nook _ _
The first sub-yearling chinook was collected on 2 April. Sub-

yearlings were collected sporadically until 19 May, when daily
occurrence continued until the end of the smelt nonitoring program
31 August. Peak/passage of 1,140 sub-yearl|n% chi nook occurred on
29 June. The 10% and 90% passage dates were 15 June and 5 August,
respectively, while the 50% passage date for sub-yearling chinook
was 5 July (Table 3, App. c-2). Fork |length measurenents were
t aken from sub-yearling chinook between 1 June and 26 August
(Figure 6). The bimodal appearance of these |length frequency data
is related to naturally and hatchery produced fish being present
in the sanple (hatchery fish aré predominantly larger than
naturally produced fish)

St eel head _ _

Daily col |l ection of steel head snelts began on 3 April and
continued-until 28 June, after which, steelhead-were |ntern1ttentl¥
collected in |low nunbers (<10) until 28 August. Peak passage o
1,869 steel head occurred on 11 May, 2 days prior to the 50% passage
date.  The 10% and 90% passage dates were 2 May and 24 May,
respectively (Table 3, Appendix C3).

Fork | ength nmeasurements were taken from steel head snelts
between 2 April and 24 June. Hatchery snelts were predom nantly
| arger than naturally produced snelts (Figure 7).

Sockeye _
Sockeve snelts were Present at Rock Island Dam on the first
day of the-nmonitoring program, 2 April. The |ast sockeye smelt was

trapped on 28 August. Peak passage occurred on 2 May when 2,051
sockeye snelts were collected. The 10% and 90% passage dates were
21 April and 18 May, respectively, while 50% of the outmgrating

12
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sockeye snelts had passed Rock Island Dam by 1 May (Appendix c-4)

In 1988, the downstream m gration of sockeye was not as
strongly bimodal as in the previous three years (Appendix C4).
The usual bimodal run timng occurs because two stocks of sockeye
ass Rock Island Dam on their seaward m grati on (Okanogan and

natchee rivers). Wnatchee R ver outmgrants pass Rock Island
Dam primarily in April and Okanogan River snelts are nore preval ent
at Rock Island Damin My (Peven 1987). It appears that in 1988,
t he G<ano%an stock of sockeye did not mgrate in large nunbers
(Peven 1988, Jim McGee, pers. comm.). Length frequencies were
taken from sockeye snelts between 5 April and 3 June (Figure 8).

Coho

Daily collection of coho (Oncorhynchus kisutch) snelts began
on 18 April and continued until 28 June. Sporadic sanples of coho
were collected after 27 June, with the |last coho collected on 9
August . Peak passage of 2,244 coho smelts occurred on 22 wmay
(Appendi x A-2, C5). The 10% 50% and 90% passage dates for coho
werel3 May, 21 May, and 28 May, respectively.

Total _salmonid run o _ _
The total Juvenile salmonid run timng is represented in
Appendi x C- 6. he early peak passage count of 3,572 on 2 May is
largely influenced by the large collection of Wnatchee stock
sockeye (n = 2,051). The 11 May peak count of 4,198 is the

(iogéoé)nati on ofchinook yearlings (n = 1,170) and steel head (n

The effect of sub-yearling chinook was assessed on the 10%
50%, and 90% dates for the total cunulative juvenile salnonid
m gration. A conparison was made between 1988 and the four year
average (1985 - 1988 ) between the total juvenile popul ation
mgrating past Rock Island Dam and the juvenile mgration excluding
sub-yearling chinook (Figures 9, 10). The duration of the mddle
80% of the total juvenile salmonid passage (10% date to 90% date)
was 75 days, 26 April to 9 July with a 50% passage date on 17 My,
compared to a 70 day duration for the four year average, with 10%
50%, and 90% passage dates: 25 April, 21 May, and 5 July,
respectively (Figure 9). Excluding sub-yearling chinook fromthis
anal P/sis results in a spring mgrant run duration of 32 days, 25
April to 26 May, wth a 50% passage date on 13 My, conpared to a
38 day duration for the four year average, with 10%, 50% and 90%

ﬁ)asjsage dates: 22 April, 17 May, and 29 May, respectively (Figure
0).

In sunmary, sub-yearling chi nook extend the juvenile miaration
90% passage date 45 days; from 26 May (spring mgration) to 9 July
(total mgration). Run timng in 1988 was slightly [onger than
the four year average. The mddle 80% of the total juvenile
salmonid m gration past Rock I|Island Damin 1988 was 75 days
conpared to 70 days for the four year average. Excl udi ng sub-
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yearlings fromthis conparison, the spring mgration past the dam
In 1988 was 32 days, conpared to 38 days for the four year average.

MARKED FISH RECOVERIES

Twenty five groups of freeze branded hatchery fish totaling
832,237 fish (Table 1), were released into the Colunbia River
system upstream from Rock |sland Damto eval uate the rel ationships
between Colunbia River flow rates and travel tine. These rel eases
consi sted of 311,566 chi nook Kearlings (186,117 released fromthe
Leavenworth National Fish Hatchery into the Wnatchee River, 32,172
released into the Entiat River, and the remainder released into the
Met how River), 351,610 accel erated growt h chinook sub-yearlings
rel eased from the Leavenworth hatchery, 99,061 sub-yearling chinook
rel eased at Wl ls Dam 40, 000 steel head released Into the
Sim | kaneen River, and 30,000 steel head rel eased into the Methow
River. Table 1 presents information concerning these rel eases as
wel | as recovery data, including: first, last, 10% 50% and 90%
recovery dates and nunber and percent of each rel ease group.

Yearling chinook . _

Leavenworth National Fish Hatchery - The first brand recovery at
Rock Tsland Dam was on 22 April, consisting of the yearling chinook
from Leavenworth National ‘Fish Hatchery that were released on 20
April . The 50% recovery date at Rock I|Island Dam for the
Leavenworth branded yearling spring chinook was 30 April, resultin

in a nmedian travel time of 10 days. Final recovery of Leavenwort

branded chinook occurred on 19 May. The Rock Island Dam bypass
trap sanmpled 0.45% of the fish inthis release (Table 1). Qher
rel eases of {Farl|ng_ch|nook_fron1the Leavenworth hatchery were
part of the Parametric experinment and had nedi an passage dates
ranging from 14 to 17 days (Table 1). These fish enter the
Colunbia River only 15 mles above Rock |Island Dam and, as a
result, Columbia River flows had less influence on travel time to
Rock Island Damfor this group conpared to fish rel eased above
Rocky Reach Dam

Accel erated growth sub-yearling chinook _

Twel ve groups of accelerated growth chinook sub-yearlings were
rel eased fromthe Leavenworth hatchery;, 8 groups on 22 April and
4 8roups on 16 May. The groups that were released on 22 April had
nmedi an Fassage dates ranging from 14 to 29 days, and the bypass
trap collected between 0.98 to 1.17% of these fish (Table 1). The
other groups that were released in May had nedian passage dates
ranging from 23 to 24 days, and the bypass trap collected between
1.36 to 1.56% of these releases (Table 1).

Wnthrop National Fish Hatchery - Four groups of yearling chinook
were released into the Methow River on 19 April (Table 1). The
medi an passage times for these four groups of fish were 23, 23, 26,
and 33 days. The fish released into the Methow River traveled a
| onger distance before reaching Rock Island Dam than did the fish
rel eased into the Wnatchee River. The Rock |sland Dam bypass trap
sanmpled 0.39% - 0.57% of these released fish (Table 1).
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Sub-yearling chinook

One group of branded sub-yearling chinook was rel eased from
the WDF' S hatchery at Wells Dam on 22 May. The nedian travel tine
to Rock Island Dam for this group was 33 days and the Rock Island
b¥pass trap collected 0.13% of the marked fish fromthis rel ease
(Table 1) . These fish had a shorter travel distance than the
yearling chinook released in the Methow River.

St eel head _ _

Marked steelhead were released on 18 April into the
Sim | kameen River and 20 April into the Methow River (Table 1).
Medi an travel tines of the two groups of fish were 15 and 23 days,

respectively. St eel head m grated downstream faster than did
chi nook yearli ngs travel i ng about the sanme distance. O the
branded steel head rel eased, 1.27 and 1.67% were recovered at the

Rock |sland Dam bypass trap (Table 1).
SUMMARY

Between 2 April and 31 August, 1988, 129,781 downstream
migrating salmonids were collected at the Rock Island Dam bypass
trap. Freeze branded fish collected consisted of 5,596 chinook
sal mon and 1,048 steelhead trout. In addition, 6,974 chinook and
21,693 steel head were collected that had clipped adi pose fins.

The m ddl e 80% of the salmonid outmigration passed Rock Island
Dam bet ween 26 April and 9 July, 1988, a 75 day period. The dates
and duration of the outmigration were extended by sub-yearling
chinook. If sub-yearling chinook are excluded from analysis, the
m ddl e 80% of the outmgration was 25 April to 26 May, a 32 day
period. Sub-yearling chinook conprised 22% of the fish collected
at Rock Island Dam
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Appendi X A-1. Daily salmonid catch, Rock Island Dam bypass trap, April, 1988.

CHINOOK CHINOOK TOTAL TOTAL

STOP DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID AGE 1
04-01-88/0900 0 0 0 0 0 0 0
04-02- 88/ 0900 11 48 | 0 0 60 12
04-03- 88/ 0900 9 15 2 0 0 26 11
04- 04- 88/ 0900 17 3 3 0 0 23 20
04- 05- 88/ 0900 14 16 3 0 ! 34 18
04- 06- 88/ 0900 25 26 5 0 3 59 33
04-07- 88/ 0900 20 134 4 0 3 161 27
04- 08- 88/ 0900 37 50 7 0 9 103 53
04-09- 88/ 0900 34 57 5 0 12 108 51
04- 10- 88/ 0900 28 23 8 0 10 69 46
04-11- 88/ 0900 49 13 3 0 25 90 77
04-12- 88/ 0900 28 21 6 0 24 79 58
04- 13- 88/ 0900 71 16 7 0 11 105 89
04- 14- 88/ 0900 62 9 15 0 44 130 121
04- 15- 88/ 0900 87 28 29 0 94 238 210
04- 16- 88/ 0900 83 20 67 0 231 401 381
04-17-88/ 0900 99 113 81 0 57 350 237
04- 18- 88/ 0900 49 65 39 2 197 352 287
04- 19- 88/ 0900 112 75 72 3 265 527 452
04- 20- 88/ 0900 115 6 109 0 369 599 593
04-21- 88/ 0900 14 5 56 0 408 543 538
04-22- 88/ 0900 1421 2 185 5 916 2529 2527
04- 23- 88/ 0900 1038 2 129 2 383 1554 1552
04- 24- 88/ 0900 806 0 94 0 204 1194 1194
04- 25- 88/ 0900 1473 2 152 2 975 2604 2602
04- 26- 88/ 0900 1150 1 136 2 865 2154 2153
04-27- 88/ 0900 890 2 132 5 393 1422 1420
04- 28- 88/ 0900 894 16 148 6 1109 2173 2157
04- 29- 88/ 0900 1032 1 229 2 805 2069 2068
04- 30- 88/ 0900 972 1 289 1 262 1525 1524
Monthly totals: 10700 770 2016 30 7765 21281 20511
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CHINOOK CHINOOK TOTAL TOTAL

STOP DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID AGE 1
05-01-88/0900 1353 0 447 5 1090 2895 2895
05-02-88/0900 968 3 547 3 2051 3572 3569
05-03-88/0900 1033 1 1001 3 1071 3109 3108
05-04-88/0900 502 0 445 ! 386 1334 1334
05-05-88/0900 883 0 867 1 194 1945 1945
05-06-88/0900 531 I 429 l 25 993 986
05-07-88/0900 613 0 450 8 42 1113 1113
05-08-88/0900 849 0 777 51 121 1798 1798
05-09-88/0900 606 1 768 35 134 1544 1543
05-10-88/0900 1159 2 1263 241 395 3060 3058
05-11-88/0900 1170 3 1869 628 528 4198 4195
05-12-88/0900 1294 3 1619 883 167 3966 3963
05-13-88/0900 950 I 1403 992 221 3573 3566
05-14-88/0900 311 8 1698 751 174 2942 2934
05-15-88/0900 266 3 1754 1436 72 3531 3528
05-16-88/0900 267 3 1201 895 57 2423 2420
05-17-88/0900 246 ! 1306 1127 54 2734 2732
05-18-88/0900 453 0 1149 1514 96 3212 3212
05-19-88/0900 676 3 864 1247 126 2916 2912
05-20-88/0900 586 16 417 1595 119 2733 2719
05-21-88/0900 768 13 578 1559 174 3092 3079
05-22-88/0900 1249 19 431 2244 120 4063 4044
05-23-88/0900 823 13 326 2166 65 3393 3380
05-24-88/0900 389 10 266 1762 110 2537 2527
05-25-88/0900 445 15 217 1550 113 2340 2325
05-26-88/0900 722 4 148 1181 56 2111 2107
05-27-88/0900 433 7 128 645 43 1256 1249
05-28-88/0900 188 5 86 316 38 633 628
05-29-88/0900 113 8 67 333 59 580 572
05-30-88/0900 138 26 130 430 55 779 753
05-31-88/0900 232 27 152 255 90 756 729
Montly totals: 20216 208 22803 23858 8046 75131 74923
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Appendix A-3. Daily salmonid catch, Rock Island Dam bypass trap, June, 1988.

CHINOOK CHINOOK TOTAL TOTAL

STOP DATE/TIME YEARLING SUB-YEAR. STLHD . COHO SOCKEYE SALMONI D AGE 1
06-01-88/0900 202 70 153 266 52 743 673
06- 02- 88/ 0900 186 92 105 150 19 552 460
06- 03- 88/ 0900 88 61 117 92 29 387 326
06- 04- 88/ 0900 144 57 105 112 42 460 403
06- 05- 88/ 0900 175 122 106 105 24 532 410
06- 06- 88/ 0900 258 140 75 82 16 571 431
06-07- 88/ 0900 249 284 93 63 13 702 418
06- 08- 88/ 0900 176 302 64 73 11 626 324
06- 09- 88/ 0900 79 133 51 32 11 306 173
06- 10- 88/ 0900 14 12 43 13 1 143 71
06- 11- 88/ 0900 46 153 48 16 7 270 117
06- 12- 88/ 0900 54 121 72 20 8 275 154
06- 13- 88/ 0900 38 92 34 7 4 175 83
06- 14- 88/ 0900 116 135 25 32 6 314 179
06- 15- 88/ 0900 201 135 32 23 2 393 258
06- 16- 88/ 0900 336 196 31 35 3 601 405
06- 17- 88/ 0900 193 883 49 23 4 1152 269
06- 18- 88/ 0900 29 551 49 4 5 638 87
06- 19- 88/ 0900 5 307 20 1 3 336 29
06- 20- 88/ 0900 8 314 19 3 2 346 32
06- 21- 88/ 0900 19 429 17 8 4 477 48
06- 22- 88/ 0900 24 660 12 2 7 705 45
06- 23- 88/ 0900 10 915 4 0 3 942 27
06- 24- 88/ 0900 8 755 9 3 9 784 29
06- 25- 88/ 0900 3 655 8 7 5 678 23
06- 26- 88/ 0900 3 509 9 2 4 527 18
06- 27- 88/ 0900 5 551 3 1 7 567 16
06- 28- 88/ 0900 2 977 0 2 9 1000 23
06- 29- 88/ 0900 0 1140 4 0 4 1148 8
06- 30- 88/ 0900 0 818 10 0 4 832 14
Montly totals: 2671 11629 1387 1177 318 17182 5553

1 i+ttt 1 1 -ttt 1 1ttt -ttt ittt -ttt i1ttt ittt ittt -ttt a2
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Appendix A-4. Daily salmonid catch, Rock Island Dam bypass trap, July, 1988.

CHINOOK CHINOOK TOTAL TOTAL
STOP DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID AGE 1
07-01-88/0900 0 599 4 | 6 610 11
07-02-88/0900 0 373 9 0 6 388 15
07-03-88/0900 0 265 1 0 2 268 3
07-04-88/0900 0 214 2 2 2 220 6
07-05-88/0900 0 441 9 0 2 452 11
07-06-88/0900 0 460 8 0 4 472 12
07-07-88/0900 0 472 4 0 4 480 a
07-08-88/0900 0 435 5 0 6 446 11
07-09-88/0900 0 394 2 0 4 400
07-10-88/0900 0 223 4 0 4 231 8
07-11-88/0900 0 291 8 0 9 308 17
07-12-88/0900 0 321 7 0 5 333 12
07-13-88/0900 1 362 3 0 7 373 11
07-14-88/0900 0 282 5 0 2 289 7
07-15-88/0900 0 263 4 0 2 269 6
07-16-88/0900 0 221 3 0 8 232 11
07-17-88/0900 0 343 2 0 2 347 4
07-18-88/0900 0 420 3 1 3 427 7
07-19-88/0900 0 709 4 0 3 716 7
07-20-88/0900 0 441 3 0 1 445 4
07-21-88/0900 0 603 5 3 7 618 15
07-22-88/0900 0 688 10 2 9 709 21
07-23-88/0900 0 405 1 1 3 410 5
07-24-88/0900 0 286 1 0 1 288 2
07-25-88/0900 0 276 1 0 1 278 2
07-26-88/0900 0 442 3 2 4 451 9
07-27-88/0900 1 487 5 2 2 497 10
07-28-88/0900 0 492 2 1 2 497 5
07-29-88/0900 0 324 1 2 2 329 5
07-30-88/0900 0 294 2 0 0 296 2
07-31-88/0900 0 280 0 0 1 281 1
Montly totals: 2 11836 121 17 113 12089 253

26




Appendix A-5. Daily salmonid catch, Rock Island Dam bypass trap, August, 1988.

CHINOOK CHINOOK TOTAL TOTAL

STOP DATE/TIME YEARLING SUB-YEAR. STLHD . COHO SOCKEYE SALMONID AGE 1
08-01-88/0900 0 210 1 0 1 212 2
08- 02- 88/ 0900 0 229 0 0 0 229 0
08- 03- 88/ 0900 0 281 | 2 3 287 6
08- 04- 88/ 0900 0 335 0 0 4 339 4
08- 05- 88/ 0900 0 240 ! 3 5 249 9
08- 06- 88/ 0900 0 235 1 0 2 238 3
08-07-88/ 0900 0 181 0 1 5 187 6
08- 08- 88/ 0900 0 169 0 0 0 169 0
08- 09- 88/ 0900 0 205 0 1 0 206 1
08- 10- 88/ 0900 0 231 1 0 1 233 2
08-11- 88/ 0900 0 291 1 0 1 293 2
08- 12- 88/ 0900 0 247 0 0 1 248 |
08- 13- 88/ 0900 0 85 0 0 0 85 0
08- 14- 88/ 0900 0 64 0 0 0 64 0
08- 15- 88/ 0900 0 66 1 0 0 67 1
08- 16- 88/ 0900 0 95 0 0 0 95 0
08-17-88/ 0900 0 75 0 0 1 76 1
08- 18- 88/ 0900 0 99 0 0 0 99 0
08- 19- 88/ 0900 0 104 1 0 1 106 2
08- 20- 88/ 0900 0 83 0 0 1 84 1
08-21- 88/ 0900 0 66 0 0 0 66 0
08- 22- 88/ 0900 0 31 0 0 0 31 0
08- 23- 88/ 0900 0 70 0 0 0 70 0
08- 24- 88/ 0900 0 98 1 0 0 99 1
08- 25- 88/ 0900 0 76 0 0 0 76 0
08- 26- 88/ 0900 0 52 0 0 0 52 0
08-27-88/ 0900 0 47 1 0 1 49 2
08- 28- 88/ 0900 0 26 0 0 1 27 1
08- 29- 88/ 0900 0 25 0 0 0 25 0
08- 30- 88/ 0900 0 37 0 0 0 37 0
08- 31- 88/ 0900 0 47 0 0 0 47 0
Monthly totals: 0 4053 10 7 28 4098 45
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Appendix A-6.

Monthly summary of catches from the Rock Island Dam bypass trap,
1988.

CHINOOK CHINOOK TOTAL TOTAL

MONTH YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID ~ AGE 1
April 10700 770 2016 30 7765 21281 20511
May 20216 208 22803 23858 8046 75131 74923
June 2671 11629 1387 1177 318 17182 5553
Jul'y 2 11836 121 17 113 12089 253
August 0 4053 10 1 28 4098 45

Yearly totals:

33589 28496 26337 25089 16270 129781 101285
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Appendix B-1. Expanded Rock Island Dam bypass trap counts, April, 1988.

T o S e o o e
TES=SSE EEZasSsSs ===

TOTAL
CHINOOK CHINOOK TOTAL SALMONIDS
STOP DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONIDS  AGE 1
04-01-88/0900 0 0 0 0 0 0 0
04-02-88/0900 14 63 1 0 0 79 16
04-03-88/0900 11 18 2 0 0 31 13
04-04-88/0900 19 3 3 0 0 25 22
04-05-88/0900 18 21 4 0 1 44 23
04-06-88/0900 33 34 7 0 4 78 44
04-07-88/0900 29 193 6 0 4 231 38
04-08-88/0900 49 66 9 0 12 136 70
04-09-88/0900 4 70 6 0 15 132 62
04-10-88/0900 30 25 9 0 11 75 50
04-11-88/0900 55 15 3 0 28 101 86
04-12-88/0900 37 28 8 0 32 104 76
04-13-88/0900 93 21 9 0 14 138 117
04-14-88/0900 84 12 20 0 60 176 164
04-15-88/0900 126 41 42 0 137 346 305
04-16-88/0900 108 26 87 0 300 521 495
04-17-88/0900 113 129 93 0 65 400 271
04-18-88/0900 55 13 44 2 221 394 321
04-19-88/0900 153 103 98 4 362 721 618
04-20-88/0900 128 1 121 0 411 667 660
04-21-88/0900 98 I 74 0 541 720 713
04-22-88/0900 1819 3 237 6 1172 3237 3234
04-23-88/0900 1425 3 177 3 526 2134 2131
04-24-88/0900 1111 0 130 0 405 1645 1645
04-25-88/0900 2025 3 209 3 1341 3581 3578
04-26-88/0900 1757 2 208 3 1322 3292 3290
04-27-88/0900 1449 3 215 8 640 2315 2312
04-28-88/0900 1329 24 220 9 1648 3230 3206
04-29-88/0900 1360 1 302 3 1061 2727 2726
04-30-88/0900 1338 1 398 ? 361 2100 2099
Monthly totals: 14907 995 2742 42 10694 29380 28385
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CHINOOK CHINOOK
STOP DATE/ Tl ME YEARLING SUB-YEAR. STLHD.

TOTAL

TOTAL SALMONIDS

COHO SOCKEYE SALMONIDS  AGE 1
05-01- 88/ 0900 1944 0 042 I 1566 2760 4160
05- 02- 88/ 0900 1418 4 801 4 3004 5231 5227
05- 03- 88/ 0900 1785 2 1730 5 1851 5373 5371
05- 04- 88/ 0900 752 0 667 1 578 1999 1999
05- 05- 88/ 0900 1438 0 1412 2 316 3168 3168
05- 06- 88/ 0900 790 10 639 1 37 1478 1468
05-07- 88/ 0900 857 0 629 11 59 1557 1557
05- 08- 88/ 0900 1091 0 998 66 155 2309 2309 .
05- 09- 88/ 0900 753 1 954 43 166 1918 1917
05- 10- 88/ 0900 1928 3 2101 401 657 5091 5088
05-11- 88/ 0900 2364 6 3776 1269 1067 8482 8476
05- 12- 88/ 0900 2530 6 3165 1726 327 7754 7748
05- 13- 88/ 0900 1893 14 2796 1977 440 7121 7107
05- 14- 88/ 0900 630 16 3440 1522 353 5961 5945
05- 15- 88/ 0900 463 5 3055 2501 125 6151 6146
05- 16- 88/ 0900 437 5 1967 1466 93 3968 3963
05-17-88/ 0900 486 4 2590 2235 107 5421 5417
05- 18- 88/ 0900 698 0 1769 2331 148 4946 4946
05- 19- 88/ 0900 1033 6 1323 1909 193 4464 4458
05- 20- 88/ 0900 1036 25 734 2809 210 4813 4788
05-21- 88/ 0900 1365 23 1028 2772 309 5497 5474
05- 22- 88/ 0900 1950 30 673 3503 187 6342 6312
05- 23- 88/ 0900 1193 19 472 3138 94 4916 4897
05- 24- 88/ 0900 721 19 493 3264 204 4699 4680
05- 25- 88/ 0900 853 29 416 2972 217 4486 4457
05- 26- 88/ 0900 1258 7 258 2058 98 3679 3672
05-27- 88/ 0900 747 12 221 1113 74 2168 2156
05- 28- 88/ 0900 228 6 104 383 46 767 761
05- 29- 88/ 0900 147 10 87 434 77 755 745
05- 30- 88/ 0900 151 28 142 471 60 853 825
05- 31- 88/ 0900 279 33 183 307 108 910 877
Montly totals: 33218 323 39265 40701 12926 126114
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Appendix B-3. Expanded Rock Island Dam bypass trap counts, June, 1988.

TOTAL
CH NOOK cHINOOK TOTAL SALMONIDS
STOP DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONIDS  AGE 1
06- 01- 88/ 0900 313 108 237 412 81 1150 1042
06- 02- 88/ 0900 313 155 177 253 32 929 774
06- 03- 88/ 0900 151 105 201 158 50 665 560
06- 04- 88/ 0900 228 90 166 177 67 729 639
06- 05- 88/ 0900 231 161 140 139 32 703 542
06- 06- 88/ 0900 367 199 107 117 23 813 614
06-07- 88/ 0900 370 422 138 94 19 1043 621
06- 08- 88/ 0900 269 462 98 112 17 958 496
06- 09- 88/ 0900 125 211 81 51 17 485 274
06- 10- 88/ 0900 20 104 62 19 1 207 103
06- 11- 88/ 0900 53 177 56 19 8 312 135
06- 12- 88/ 0900 58 130 78 22 9 296 166
06- 13- 88/ 0900 41 99 37 8 4 188 89
06- 14- 88/ 0900 168 195 36 46 9 454 259
06- 15- 88/ 0900 274 184 44 31 3 535 351
06- 16- 88/ 0900 506 295 47 53 ) 905 610
06- 17- 88/ 0900 275 1260 70 33 6 1644 384
06- 18- 88/ 0900 42 791 70 6 I 916 125
06- 19- 88/ 0900 5 327 21 1 3 357 30
06- 20- 88/ 0900 9 334 20 3 2 369 35
06- 21- 88/ 0900 28 634 25 12 6 705 71
06- 22- 88/ 0900 34 934 17 3 10 998 64
06- 23- 88/ 0900 15 1355 21 0 4 1395 40
06- 24- 88/ 0900 12 1147 14 5 14 1191 44
06- 25- 88/ 0900 4 975 12 10 7 1010 35
06- 26- 88/ 0900 4 608 1 2 5 629 21
06- 27- 88/ 0900 6 673 4 1 9 692 19
06- 28- 88/ 0900 2 1188 12 2 11 1216 28
06- 29- 88/ 0900 0 2020 7 0 I 2034 14
06- 30- 88/ 0900 0 995 12 0 5 1012 17
Montly totals: 3923 16338 2021 1789 473 24540 8202
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TOTAL
CHINOOK CHINOOK TQTAL SALMONIDS
STOP DATE/ Tl ME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONIDS  AGE 1
07-01- 88/ 0900 0 829 6 [ 8 844 15
07-02- 88/ 0900 0 463 11 0 7 482 19
07-03- 88/ 0900 0 287 1 0 2 290 3
07-04- 88/ 0900 0 233 2 2 2 239 6
07-05- 88/ 0900 0 485 10 0 2 497 12
07-06- 88/ 0900 0 712 12 0 6 730 18
07-07-88/ 0900 0 567 5 0 5 577 10
07-08- 88/ 0900 0 525 6 0 7 538 13
07-09- 88/ 0900 0 558 3 0 6 567 9
07-10- 88/ 0900 0 267 5 0 5 276 9
07-11-88/0900 0 317 9 0 10 335 18
07-12-88/ 0900 0 493 11 0 8 512 19
07-13-88/0900 | 519 4 0 10 535 16
07-14- 88/ 0900 0 395 7 0 3 404 9
07-15- 88/ 0900 0 333 5 0 3 341 8
07-16- 88/ 0900 0 292 4 0 11 307 15
07-17-88/ 0900 0 383 2 0 2 388 5
07- 18- 88/ 0900 0 476 3 1 3 484 8
07-19- 88/ 0900 0 1017 6 0 4 1027 10
07-20- 88/ 0900 0 605 4 0 1 611 6
07-21-88/ 0900 0 865 7 4 10 887 22
07-22- 88/ 0900 0 1024 15 3 13 1056 32
07-23-88/ 0900 0 639 2 2 5 646 7
07-24- 88/ 0900 0 323 1 0 1 325 2
07- 25- 88/ 0900 0 279 1 0 1 281 2
07- 26- 88/ 0900 0 582 4 3 5 594 12
07-27-88/ 0900 1 657 7 3 3 671 14
07-28- 88/ 0900 0 651 3 1 3 658 7
07-29- 88/ 0900 0 368 1 2 2 374 6
07-30- 88/ 0900 0 370 3 0 0 373 3
07-31-88/ 0900 0 293 0 0 1 294 1
Montly totals: 2 15807 160 22 149 16143 336
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Appendix B-5. Expanded Rock Island Dam bypass trap counts, August, 1988.

TOTAL
CHINOOK CHINOOK TOTAL SALMONI DS

STOp DATE/TIME YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONIDS AGE 1
08-01-88/0900 0 225 1 0 1 227 2
08- 02- 88/ 0900 0 281 0 0 0 281 0
08- 03- 88/ 0900 0 329 1 2 4 336 7
08- 04- 88/ 0900 0 398 0 0 5 403 5
08- 05- 88/ 0900 0 261 1 3 5 271 10
08- 06- 88/ 0900 0 280 1 0 2 284 4
08-07-88/ 0900 0 183 0 1 5 189 6
08- 08- 88/ 0900 0 171 0 0 0 171 0
08- 09- 88/ 0900 0 244 0 1 0 246 2
08- 10- 88/ 0900 0 306 1 0 1 308 2
08- 11-88/ 0900 0 375 1 0 1 378 3
08- 12- 88/ 0900 0 306 0 0 1 308 2
08- 13- 88/ 0900 0 89 0 0 0 89 0
08- 14- 88/ 0900 0 65 0 0 0 65 0
08- 15- 88/ 0900 0 67 1 0 0 68 1
08- 16- 88/ 0900 0 111 0 0 0 111 0
08-17-88/ 0900 0 87 0 0 1 88 1
08- 18- 88/ 0900 0 100 0 0 0 100 0
08- 19- 88/ 0900 0 126 1 0 1 128 2
08- 20- 88/ 0900 0 111 0 0 1 112 1
08- 21- 88/ 0900 0 68 0 0 0 68 0
08- 22- 88/ 0900 0 31 0 0 0 31 0
08- 23- 88/ 0900 0 95 0 0 0 95 0
08- 24- 88/ 0900 0 118 1 0 0 119 1
08- 25- 88/ 0900 0 101 0 0 0 101 0
08- 26- 88/ 0900 0 76 0 0 0 76 0
08-27- 88/ 0900 0 62 1 0 1 65 3
08- 28- 88/ 0900 0 29 0 0 1 31 2
08- 29- 88/ 0900 0 27 0 0 0 27 0
08- 30- 88/ 0900 0 51 0 0 0 51 0
08- 31- 88/ 0900 0 65 0 0 0 65 0
Monthly totals: 0 4838 10 7 30 4892 54
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Appendix B-6. Mnthly summary of expanded catches from the Rock Island pam
bypass trap, 19ss.
. TOTAL
CHI NOOK  CHI NOOK TOTAL SALMONI DS
MONTH YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONIDS  AGE 1
April 14907 995 2742 42 10694 29380 28385
May 33218 323 39265 40701 12926 126437 126114
June 3923 16338 2021 1789 473 24540 8202
July 2 15807 160 22 149 16143 336
August 0 4838 10 7 30 4892 54
Yearly totals: 52050 38301 44198 42561 24272 201392 163091
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LA/7C/1

LA/7C/3 RA/7C/

Chinook Brands
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Ad C ips Steelhead Brands

Subyr Yring 7U/LA/1 RA/7U/3
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Appendix E-1 . Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Darn
bypass trap, Apri 1, 1988.

Date IA/IO/I LA/10/3 RA/IO/IRA/0/3 | A/ 1Z /| LA/IZ/3 RA/IZ/IRASIZ/3 LA/T 2/1 LA/12/3 RA/12/1RA/1 2/3

04/01 /88
04/02/ 88

04/11/88 1
04/12/88 1
04/13/88 7
04/14/88 10
04/15/88 5
04/16/88

04/17/88 6
04/18/88

04/1 9/88 1
04/20/88

04/21/88

04/22/88

04/23/88

04/24/88 25 15 22 22 6 7 2 1
04/25/88 27 32 46 42 14 15 26 23
04/26/88 10 22 16 13
04/27/88
04/28/88
04/29/88
04/30/88
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N M ©

Totals: 109 101 136 138 0 0 0 0 55 47 64 88




Appendix E-2. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam
bypass trap, May, 1 988.

Date IA/1O/I LA/10/3 1?2A/10/1 RASI10/3 LA/IZ/1LA/IZ/3 RAJIZ/T1RA/IZ/3 LA/ Z/1 LA/12/3 RA/12/1RA/12/3

05/01 /88 1 3 | 2 5 4 7 9
05/02/88 3 3 3 6 5 5 4 3
05/03/88 4 4 7 4 5 3 2 7
05/04/88 1 1 1 1 1 1
05/05/88 3 2 1 3
05/06/88 1 | 2 2 2 2 2
05/07/88 0 1 2 0 5 1 ! 2
05/08/88 1 0 1 0 2 0 2 1
05/09/88 2 3 1 2
05/10188 4 3 6 6 4 1 6
05/1 1/88 6 4 7 10 16 15 12 17
05/12/88 10 9 13 7 30 18 23 30
05/1 3/08 9 8 5 9 23 18 15 14
05/14/88 2 2 4 12 14 12 8
05/1 5/88 2 3 1 4 4 4 3
05/16/88 2 2 1 1 2 1 3 3
05/17/88 1 2 2 3 | 3 1 2 4
05/18/88 7 2 2 14 8 18 22 9 4 3 2
05/19/88 8 5 4 7 17 30 25 22 2 2 2 1
05/20/88 6 1 3 5 8 16 12 20 5 4 4 5
05/21/88 4 2 8 4 9 15 10 9 8 1 9 6
05/22/88 9 3 3 3 5 3 7 6 6 12 7
05/23/88 3 4 2 1 8 6 7 10 5 9 7
05/24/88 9 8 6 3 1 7 5 12 10 10 5 10
05/25/88 10 4 15 7 6 5 11 12 7 10 9 10
05/26/88 10 6 9 9 4 7 7 3 13 13 22 21
05/27/88 5 1 6 9 7 7 4 3 7 9 11 12
05/28/88 1 1 1 2 2 1 1 3 4 1 4
05/29/88 1 3 0 2 1 3 0 1 1 0 1 0
05/30/88 0 0 3 4 2 2 4 8 4 5 2 7
05/31/88 7 1 3 4 3 10 10 8 12 4 10 8

Totals: 126 100 116 115 88 119 117 133 221 170 200 215
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Appendix E-3. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Reck Island Dam
bypass trap, June, 1988.

Date L A /I

O/l LA/10/3 RA/10/1RA/10/3 LA/IZ/1 LA/IZ/3 RAJIZ/ RAJIZ/3 LA/12/1 LA/12/3 RAJ12/1 RA/12/3

06/01 /88 8 2 4 7 5 5 1 10 8 5 3 19
06/02/88 1 3 2 1 7 4 4 3 5 4 5
06/03/88 5 1 7 1 4 6 4 2 6 1 3 1
06/04/88 4 3 1 3 i 3 1 10 2 3 3
06/05/88 3 3 3 3 20 13 14 19 1 6 2
06/06/88 10 2 6 7 24 22 32 25 10 13 19 10
06/07/88 9 4 6 4 35 30 38 30 17 10 7 1
06/08/88 2 1 3 12 26 20 21 9 5 15 15
06/09/88 1 1 1 2 7 13 8 4 5 5 3 2
06/10/88 1 2 2 2 1
06/11/88 1 2 3 9 5 6 4 2 1

06/1 2/88 1 4 10 14 7 1 2

06/1 3/88 6 10 2 7 2 2 2 1
06/14/88 1 4 20 9 17 22 1 1 4 3
06/1 5/88 2 2 8 4 46 30 47 36 2 5 3 3
06/16/8a 6 4 3 49 38 56 67 8 7 4 7
06/17/88 3 2 3 3 35 32 48 44 4 3 4 5
06/18/88 1 7 10 4 7

06/19/88

06/20/88 1 3 3 1

06/21 /88 6 3 4 2

06/22/88 2 5 5 6 5

06/23/88 3 2 3

06/24/88 1 3 2 2

06/25/88 1 1

06/26/88 1 1 1

06/27/88 3

06/28/88 1 1

06/29/88

06/30/88

Totals: 57 30 45 46 308 290 341 338 81 74 77 88
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Appendix E-4.

Daily summary of branded accelerated growth chinook sub-year]ings captured at the Rock Island Dam

bypass trap, July, 1988.

Date

LA/IO/I

LA/10/3 RA/10/1RA/10/3 LA/IZ/1 LA/IZ/3 RA/IZ/1 RA/IZ/3 LA/12/1 LA/12/3 RA/12/1 RA/12/3

07/01 /88
07/02/88
07/03/w
07/04/88
07/05/88
07/06/80
07/07/83
07/00/03
07/09/08
07/10/88
07/11/88
07/12/88
07/13/80
07/14/88
07/15/88
07/16/08
07/17/80
07/18/09
07/19/88
07/20/83
07/21/88
07/22/00
07/23/08
07/24/08
07/25/88
07/26/80
07/27/88
07/28/88
07/29/00
07/30/88
07/31 /88

Totals:




Appendix E-5. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam
bypass trap, August, 1988.

Date LA/10/1 LA/10/3 RA/10/1RA/10/3 L A/1Z /| LA/1Z/3 RA/IZ/1 RA/IZ/3 LA/12/1 LA/12/3 RA/12/1 RA/12/3

08/01/88
08/02/2a
08/03/88
08/04/83
08/05/88
08/06/88
08/07/82
08/08/88
08/09/88
08/10/28
08/11 /g8
08/1 2/88
08/1 3/88
08/14/83
00/1 5/88
00/16/88
08/17/88
08/18/88
08/19/88
08/20/88
08/21/88
08/22/83
08/23/88
08/24/88
08/25/88
08/26/88
08/27/82
08/28/88
08/29/82
08/30/08
08/31/88

Totals: 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix E-6.

Monthly summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam
bypass trap, 2 Apri 1 -31 August, 1988.

Month LA/IO/I LA/10/3 1iA/1O/1 RA/10/3 LA/IZ/1LA/1Z/3 RA/IZ/1RA/IZ/3 LA/IZ/1 LA/12/3 RA/12/1RA/12/3
April 109 101 136 13a 0 0 0 0 55 47 64 88
May 126 100 116 115 88 119 117 133 221 170 200 215
June 57 30 45 46 308 290 341 33a 81 74 7 88
July 0 0 0 0 0 0 0 0 0 0 0 0
August 0 0 0 0 0 0 0 0 0 0 0 0
Totals: 292 231 297 299 3% 409 453 471 357 291 341 391
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ABSTRACT

Downstream migrating salmon (Oncorhynchus Spp. ) and steelhead trout (O. mykiss) smelts
were monitored at the Rock Island Dam bypass trap from 1 April -31 August, 1989. Data
collected included: 1) number of fish caught by speci es, 2) nunber of branded fish caught
by species, 3) daily average riverflow, 4) daily average powerhouse #1 and #2 flows and
daily average spill. These data were transmtted to, and used by the Fish Passage Center
to mnage a “water budget” of allocated upstream water storage to augment river flows to
I nprove survival of downstream mgrating salmonids. The Rock island Dam trapping
facility col [ ected 116, 092 downst ream migrating salmonids in 1989. Col [ ected fish included
5,443 chinook sal non (O tshawytscha) and 538 steelhead which had been freeze branded
(to determine migration rates) and 5,913 chinook and 20,485 steelhead with clipped adipose
fins. The middle 80% of the 1989 spring migration (excluding sub-yearling chinooks) passed
Rock island Dam during a 43 day period, 17 April - 30 May. Passage rates of hatchery
released chinook and steelhead smelts and the downstream migration timing of all
salmonids are presented. The spring migration timing of juvenile salmonids is strongly
influenced by hatchery releases above Rock Island Dam.
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INTRODUCTION

In 1982, the Northwest Power Planning Council developed a fish and wildlife
program to protect, mitigate and enhance fish and wildlife resources affected by
construction and operation of Columbia River hydroelectric facilities. Under this program,
a “water budget” of allocated upstream water storage was established for instream flow
augmentation to improve survival of downstream migrating salmon (Oncoriynchus spp. ) and
steelhead trout (O. mykiss). The Council’s plan also called for studies to monitor juvenile
fish migration timing and survival. The fishery agencies and tribes formed a Water Budget
Center (renamed as the Fish Passage Center) to direct the use of the water budget and to
conduct and coordinate studies related to water budget management and evaluation. The
Fish Passage Center (FPC) developed a Smelt Monitoring Program and selected several
sites on the Columbia and Snake rivers as smelt monitoring stations. Rock 1sland Dam was
selected as one of these stations. It is the first dam located downstream from all of the
major salmon and steelhead producing tributaries of the mid-Columbia River (Figure 1).

The Smelt Monitoring Program for the mid-Columbia River was designed to index
the daily number of outmigrating salmonids and to report numbers of marked juveniles
collected. Data collected under this program allow comparison and evaluation of year to
year migration timing and travel time of different stocks of naturally and hatchery produced
juvenile salmonids.

Funding of the program, as implemented by the Fish Passage Center, was provided
by the Bonneville Power Administration. The Public Utility District No. 1 of Chelan
County (the District) provided the trapping facility, personnel, and equipment to conduct
the monitoring.

METHODS

Daily sampling data collected at the Rock Island Dam monitoring station included
1) total number of fish caught by species, 2) total number of branded fish caught by species,
3) daily average riverfiow, 4) daily average flow through Rock Island powerhouse #1 (old
powerhouse) and Rock Island #2 (new powerhouse) (Figure 2), and daily average spill.
The flow data were recorded so that an expanded index of fish passage through powerhouse
#2 could be developed based on the bypass collection count in relation to the proportion
of total riverflow passing through powerhouse #2.

To provide travel time estimates between hatchery release points and downstream
sampling stations, including Rock Island Dam, yearling and sub-yearling chinook and
steelhead from state and federal hatcheries were freeze branded (using liquid nitrogen)
before release. All hatchery produced steelhead released in Washington state waters have
been adipose fin clipped since 1985. A comparison between the release date of marked
smelts and daily recoveries of these branded smelts at the bypass trap provided travel time
estimates between the release points and the dam. Unmarked hatchery and naturally
produced salmonids were also sampled to determine the timing of their migration past Rock
Island Dam.
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Fish collected by the trap during the 24 hour sampling period (0900-0900) were held
in the bypass flume before being delivered, via an elevator hopper, toan 8 x 8 x 3
portable fiberglass holding tank (Figures 3, 4, 5). The holding tank was supplied with a
continuous water flow from the right bank fishladder with a 5 horsepower submersible

pump.

Groups of 30-50 fish were anesthetized with a solution of Tricaine methane sulfonate
(MS 222) before handling. Fish were identified by species and examined for brands and
clipped fins in a sampling shed adjacent to the holding tank (Figure 5). Fork length (F. L.)
measurements were taken three times per week from subsamples of sockeye (0. nerka), and
after 30 May, from sub-yearling chinook. Steelhead were categorized as “hatchery” or
“naturally-produced” according to clipped adipose fin, or if an adipose fin was present, a
worn appearance of the dorsal and ventral fins (Peven and Hays 1989). The fish were then
allowed to recover in an isolated section of the release tank.

After the examined fish had fully recovered from the effects of the anesthesia, they
were released through a 4“ PV C pipe from the recovery section of the tank (elevation 620
m.s.l.) to the tailrace (elevation 574’ m.s.l.) (Figure 5). The release area of the tailrace was
protected from gull predation with parallel lengths of 80 pound test monofilament fish line
tied at approximately 6 foot intervals overhead of the pipe outlet. In addition, an employee
of the U. S. Department of Agriculture’s Animal Damage Control Division suppressed gull
foraging in the tailrace during the middle 80% of the spring migration by various behavior
modifying techniques.

Data pertinent to the smelt monitoring program were transferred from Chelan
P.U.D. headquarters in Wenatchee, WA to the FPC (Portland, OR) daily via an IBM
personal computer with resident software on the FPC’s IBM System 36.

In addition to the smoh monitoring program, subsamples of chinook yearlings and
steelhead where injected with Passive Integrated Transponder (PIT) tags each day between
21 Apriland 24 Mav. Equipment and procedures used in the PIT tagging operation were
similar to the methods described by Prentice et al. (1987). A random subsample of chinook
and steelhead were processed until 100 of each species were tagged. Data were entered
into a portable computer and sent to the FPC and the National Marine Fisheries Service
(NMFS) in Sesattle. The fish that were PIT tagged at Rock Island Dam were “recaptured”
at the McNary Dam bypass trap. where travel time estimates were recorded. Results of the
monitoring program can be obtained from the FPC and will not be reported here.
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RESULTS AND DISCUSSION

The Rock Island Dam trapping facility collected 116,092 juvenile salmon and
steelhead during the 1989 smelt monitoring program (Appendix A-1 - A-6). A total of
5,443 freeze branded chinook salmon and 538 freeze branded steelhead trout representing
32 distinct marks and releases, were collected and recorded during 1989 (Table 1, Apps. D-
1- D-6, E-1 - E-6). In addition, we collected 5,913 chinook and 20,485 steelhead with
clipped adipose fins (Appendix D-1 - D-6).

The bypass trapping facility operated without mechanical failure during the smelt
monitoring program. An examination of daily powerhouse #2 turbine flows in proportion
to total river flow showed a variance in powerhouse operations during the period of peak
salmonid outmigration. Monthly average percent of total flow through powerhouse #2 for

the period of 1 April through 30 June ranged from 63.9 to 83.7% and daily averages ranged
from 54.4 to 98.2970 (Table 2).

Average daily hydraulic data for Rock Island Dam were supplied to the FPC, which
used it to develop an expansion of Rock Island trap data (Appendix B-1 - B-6). The
expansion was derived by multiplying the actual trap collection count by the inverse
proportion of water passing through powerhouse #2 during the sampling period (i.e.,
(collection count x 100) / (powerhouse #2 flow / powerhouse #1 flow + powerhouse #2
flow + spill)). A comparison of actual trap collection counts, the expanded index, and the
five year average (using actual counts - Table 3) indicated some differencesin the smelt run
timing.

The largest difference in the run timing was a 20-24 day difference in the 10%
assage date for chinook sub-yearlings between the actual counts and expanded index for
1989, and the 5 year average (Table 3, App. C-2). This difference is because the
accelerated chinook sub-yearlings released from Leavenworth National Fish Hatchery were
counted as sub-yearlings in 1989, while in 1988, they were included in the yearling counts
(see below). Another notable difference observed in run timing was for sockeye. The
difference between the actual counts and the 5 year average for the 50 and 90% passage
dates was 10 and 19 days, respectively (Table 3, App. C-5). We attribute this difference in
run timing to the low number of the Lake Osoyoos stock captured in 1989 (see discussion
below). Other run timing differences were generally within 3 to 4 days (Table 3). We used
actual count data in our analysis and discussion.

1. MIGRATION TIMING

Yearling chinook

A total of 10,252 chinook yearlings were captured at the bypass trap in 1989 (App.
A-6). Yearling chinook were present the first day of the smelt monitoring program, 1 April,
and except for 6 April (App. A-1) continued to be present every day until 15 June (App.
A-3). The last yearling chinook was collected on 23 July, with only 3 chinook yearling
collected for the whole month of July (App. A-4). The 10 and 90% passage dates for
yearling chinook were 21 April and 20 May, respectively. Peak passage of 609 yearling
chinook occurred on 21 April, 1 and 2 days after major hatchery releases from the Entiat
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Table 1. Summeryf brand recovery rates for «)f:dfung%n%ok, sut%-yearling chinook, and
ass trap.

steelhead trout 1/pril -31 August 1989, Rocksland

) Rel Release

i Species: . nd ~ . dat e sSte
Chinook
yearling RA/TT/II  Apr 20 Entiat R, 17,500 Apr 23 May20 Apr23  Apr 28  May 06 27 0.15
RA/TTI3  Apr 20 Entiat R. 17,500 Apr 22 Msy15  Apr24  Apr 28  May 12 22 0,13
LA/TC/l  Aprl9 Wenat. R. 16,289 Apr 21  May22  Apr2l Qpr 26 May19 35 0.21
LA/IC/3  Apri9 Wenat. R. 17526 Apt 21 May2s  Apr2l| ay 05 May 17 39 0.22
RD/IC/1 r:l‘\rpr 19 Wenat. R. 16,271 Aprr 2l  May 27 rclpr 21 ﬁpr 26 May19 27 0.17
LA/IR/L ay 03 Wenat. R. 32,000 May 05  May 27 ay 05 ay 12 May 19 124 0.39
LA/IR/3  May 03 Wenat. R. 32,000 May 05 May29 May05 Mayl2 May19 119 0.37
RA/IR/I  May 03 Wenat. R. 32,000 May 05 May3f May05 May12 Mayl9 88 0.28
RA/IR/3  May 03 Wenat. R. 32,000 May 04 May3l May05 Mayld May2l 82 0,26
LD/IN/1  Apr 18 Methow R. 15916 Apr23 May26 Apr28 May05 May25 11 0.07
RA/IN/1  Apt 18 Methow R, 15,570 Apr 25 Jun 01 ay 03 May 16 May 25 19 0.12
RAJTN/3  Apr 18 Methow R. 16,704 May 01 May3l May05 May14 May22 22 0.13
Total: 261,276 615 0.24
/}‘lcpeleﬁated
chinook
subyearling LA/N/Y  May 03 Wenat. R. 31,250 May 04  Jun27 May 05  Jun Ol Jun 11 373 119
LA/II/3  May 03 Wenat. R, 31,250 May 04  Jul 02 May 05  JunQ1 Jun 12 319 1.02
RA//1  May 03 Wenat. R. 31,250 May 04  Jul 0l May 05  JunO1 Jun 12 303 8 87
RA/L/3  May 03 Wenat. R. 31,250 May 04  Jun29 May 05  JunOl Jun 14 309 .99
LA/IH/l  May 03 Wenat R. 29,500 May 04  Junl8 May 05 May 17  May 26 438 L. 4%
LA/IH/3  May 03 Wenat. R. 30,000 May 05  Jun09 May05 May 15  May 26 529 L7
RA/IH/]  May 03 Wenat. R. 29,500 May 04  Junll May 05 May 16 May24 485 1.64
RA/IH/3  May 03 Wenat. R. 30,500 May 05  Jun10 May 05 May 16 May 28 695 2.28
LA/IL/I  May 03 Wenat. R. 15,000 May04  Jun24 May 05 May 16  May 30 263 L. g5
LA/IL/3  May 03 Wenat. R, 15,000 May 04 Jun 28 May 05  May 16 Jun Ot 251 1.0/
RA/IL/}  May 03 Wenat. R, 15,000 May 05  Jun 2l May 05 May 16  May 31 158 1.05
RA/IL/I3  May 03 Wenat. R. 15,000 May 04  Jun27 MayQ05 Mayi8 Jua 02 246 1.64
RA/IK/1  May 03 Wenat. R. 10,000 May 04  Jun20 May 05 Mayl16  JunO7 99 0.99
RA/IK/3  May 03 Wenat. R. 10,500 May 04  Jun22 May 05 May06 Jun04 82 0.78
Total: 325,000 4,550 1.40
Chinook
subyearling RA/T/ 1 May 27 WellsDam 50,511 May 27  Jun22 May 30  Jun06 Jun 11 135 0.27
RA/T/3  May27  WellsDam 50,964 May 27 Jul 05 May 30  Jun07 Jun 12 143 0.28
Total: 101,475 278 0,27
Steelhead  RD/TF/1  Apr28 Smklmn R. 20,388 May 04 May 07 May 12 Mayl5 May23 203 1.00
RD/TF/3  Apt 28 Smkimn R. 20,416 May 04 May05 May Il May15 May2] 202 0.99
LA/TF/l  Apr26 Methow R. 15238 May 02  Jun05 May06 May1l0 May16 66 0.43
LA/TIF/3  Apr26 Methow R. [5, [91 May02  Jun Oi May 05 May1l0 May17 67 0.44
Total : 71,233 538 0.76
Grand

totals: 32 758,984 5.981 0.79




ot

Table 2. Rock Island Dam powerhouse operations expressed in KCFS and percent streamflow,

1 April -31 August, 1989 (monthly ranges appear in parenthesis).

Average KCFS
April May June July August
Total river flow 88.6 152.4 111.6 72,6 64.8
(34.3-151.3) (100.6-191.0) (55.6-166.0) (44.9-100. 8) (45.6-80.9)
Powerhouse #1 12.0 25.4 20.8 5.23 6,2
(0,8-28.6) (1.0-47.5) (0.5-50.4) (0.5-21.2) (3.5-18.0)
Powerhouse #2 66,8 97.0 89.6 66.3 57.7
(29.8-101.5) (70.5-117.7) (54.1-114.3) (43.3-92.7) (41.1-74.1)
Spill 11.5 28,9 0.1 0 0
(0.0-33.6) (0.0-42.2) (0.0-2.3) (0) (0)
Average percent of tota] flow
Powerhouse #l 13.1 164 15.1 6.6 94
(1.1-27.3) (1.0-30.8) (0.6-32.3) (0.6-21.9) (5.0-23,5)
Powerhouse #2 e 63.9 83.7 91.9 89.1
(60,3-92.2) (54.4-86.8) (67.1-98.2) (77.0-98.2) (75.1-93.7)
Spill 8.2 18.9 0.1 0 0
(0.0-31.3) (0.0-27.9) (0.0-1.5) (0) (0)
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Tabl e 3. Conparison of actual, expanded, andthe5 year average of fish counts for passage dates for the Rock Island Dam
bypass trap, 1989,

Numbers Date
Species Totals 10% 50% 90% 10% 50% 90%
Chinook Actual 10, 252 1,025 5,126 9,227 Apr 21 May 3 May 20
yearling Expanded 15,502 1,550 7,751 13,952 Apr21 May 4 May 20
5 year avg. 21, 564 2,156 10,782 19,408 Apr 21 May 7 May 24
Chinook Actual 36,466 3,643 18,213 32,783 May 14 Jul 3 Jul 27
sub-yring Expanded 44,198 4,420 22,100 39,779 May 10 Jun 27 Jul 26
5 year avg. 29,259 2,926 14,630 26,333 Jun3 Jul 2 Aug 2
Steelhead Actual 25,004 2,500 12,502 22,504 May 9 May 17 Jun 6
Expanded 38,457 3,846 19.229 34,611 May 9 May 17 Jun 6
5 year avg. 26,614 2,661 13,307 23,953 May 6 May 18 My 31
Coho Actua 24,558 2,456 12,279 22,102 May 15 May 22 May 30
Expanded 37,833 3,783 18,917 34,050 May 15 May 22 May 29
5 year avg. 26,313 2,631 13,157 23,682 May 15 May 22 May 30
Sockeye Actual 19,812 1,981 9,906 17,831 Apr 16 Apr 20 May 11
Expanded 26,469 2,647 13,235 23,822 Apr 16 Apr 22 May 13
5 year avg. 23,041 2,304 11,520 20,737 Apr 15 Apr 30 May 30
Total Actual 79,630 7,963 39,813 71,663 Apri7 May 16 May 30
yearlings Expanded 118,261 11,826 59,131 106,435 Apr 18 May 16 May 29
5 year avg. 97,474 9,747 48,737 87,727 Apr 21 May 17 May 29
Total Actual 116,092 11,605 58, 026 104,447 Apr 18 May 20 Jul 8
salmonids Expanded 162,460 16,246 81,230 146,214 Apr 21 May 19 hl 6
5 year avg. 126,733 12,673 63, 367 114,060 Apr 23 May 21 Jul 7

a
5 year average taken from actual counts.




and Leavenworth national fish hatcheries, respectively (Table 1). The 90% passage date
of chinook yearlings in 1989 was 4 days earlier than the 5 year average, while the 10 and
50% passage dates were within 1 day of the 5 year average ( Table 3, App. CI).

Sub-yearling chinook

Atotal of 36,466 chinook sub-yearlings were captured at the bypass trap in 1989
(App. A-6). Sub-yearling chinook were collected each day from 1 April to 31 August. Peak
passage of 2,399 sub-yearling chinook occurred on 6 July. The 10 and 90% passage dates
were 14 May and 27 July, respectively, while the 50% passage date for sub-yearling chinook
was 3 July (Table 3, App. C-2). Fork length measurements were taken from sub-yearling
chinook between 30 May and 11 August (Figure 6).

For the second year in row, an experiment was conducted by Parametric of Bellevue,
Washington to determine the effect of accelerated growth on smoltification of sub-yearling
chinook. These fish were included in the daily number of sub-yearling chinook that were
sampled, and account for the large number of sub-yearlingsin the catch in May (App. A-
2, A-3, and C-2).

There was a large difference between the 10% passage date of sub-yearlings between
1989 and the 5 year average (Table 3, App. C-2). This difference can be attributed to the
large number of accelerated growth sub-yearlings that were captured on 4 may (Apps. C-
2, and E-2).

Steelhead

A total of 25,004 steelhead smelts were collected at the bypass trap in 1989 (App.
A-6). Daily collection of steelhead smelts began on 5 April and continued until 17 July,
after which, steethead were intermittently collected in low numbers ( < 10) until 30 August.
Peak passage of 1,956 steelhead occurred on 16 May, 1 day prior to the 50% passage date.
The 10 and 90% passage dates were 9 May and 6 June, respectively (Table 3, App. C-3),
which where 3 and 7 days, later than the 5 year average. A larger number of steelhead
were captured at the bypass trap in the first 15 days of June than is usual |y observed (App.
C-3). This nunber might have been influenced by the presence of rainbow trout that were
rel eased from Lake Roosevelt.

In 1989, rainbow trout that were released into Lake Roosevelt (above Grand Coulee
Dam) were collected at the Rock Island Dam bypass trap (Peven 1989). Positive
identification of these fish was possible because some of the fish were tagged (Al Scholz,
pers. comm.). These fish were of obvious hatchery origin, because of the condition of their
dorsal fins, and were included in the number of hatchery fish sampled per day, even though
they all had adipose fins present. For a period between 19 May and 27 June, the number
of Lake Roosevelt rainbow trout (distinguished from steelhead by morphological
characteristics) were enumerated on a daily basis. We found that these fish made up
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Figure 6. Length frequency histograms of sub-yearling chinook salmon, collected at

the Rock Island Dam bypass trap, 30 May - 11 August.




Fork length measurements were obtained from pIT tagging data and are presented
in Figure 7 (from Peven 1989). Fork length measurements have been sampled from
steelhead since 1986 to index the difference between hatchery and naturally produced
components of the run. Hatchery smelts averaged 21 mm F. L. longer than naturally
produced smelts and made up approximately 82% of the steelhead juveniles sampled at the
bypass trap in 1989 (Peven 1989), although the proportion of hatchery steelhead was
influenced by the presence of the Lake Roosevelt rainbow trout.

Sockeve

A total of 19,812 sockeye smelts were collected at the bypass trap in 1989 (App. A-
6). Sockeye smelts were present at Rock Island Dam on the second day of the monitoring
program, 2 April. The last sockeye smelt was trapped on 15 August. Peak passage
occurred on 17 April when 3,147 sockeye smelts were collected. The 10 and 90% passage
dates were 16 April and 11 May, respectively, while 50" % of the outmigrating sockeye smelts
had passed Rock Island Dam by 20 May (Appendix C-4). For the second year in a row,
the sockeye outmigration was condensed into a narrower time frame than the running
average (1985 - 1989). While the 10% passage date was within 1 day of the 5 year average.
the 50 and 90% passage dates were 10 and 19 days, respectively earlier than the 5 year
average (Table 3, App. C-5).

In 1989, the downstream migration of sockeye was not as strongly bimodal asin the
previous years (App. C-5). The usua bimodal run timing occurs because two stocks of
sockeye pass Rock Island Dam on their seaward migration (Okanogan and Wenatchee
rivers). \Mnatchee River outmigrants pass Rock |sland Dam primarily in April and
Ckanogan River smeltsare more prevalent at Rock Island Dam in May (Peven 1987). It
appears that in 1988 and 1989. the Okanogan stock of sockeye did not migrate in large
numbers (Peven 1988, 1989 in preparation; Jim McGee, pers. comm.). The earlier 50 and
90% passage dates of the sockeye run at Rock Island Dam this year is further evidence of
the failure of the Lake Osovoos sockeye run- Length frequencies were taken from sockeye
smelts between 7 April and 22 June (Figure 8). Length frequency data has been collected
from sockeye smelts since 1986 to distinguish between the two stocks that migrate past the
dam.

This year we saw a sizeablenumber of sockeye that were extremely large ( > 275 mm
F. L.), that were not included in the daily retch. Between 27 May and 21 July, we counted
348 of these fish at the bypass trap (although they were present before 27 May). Because
of the large size of these individuals, we were uncertain if these fish were downstream
migrants, or perhaps kokanee that escaped from Lake Roosevelt or other |akes upstream.
Otoliths were taken from approximately 15 fish that were aready dead when found in the
bypass trap. The age readings that we obtained from the otoliths showed that these fish
were at least 3 years old, with some of the fish aged as 5 years old, which would make it
extremely unlikely that they were smelts.

Coho

A total of 24,558 coho (0. kisutch) were captured at the bypass trap in 1989 (App.
A-6) Daily collection of coho smelts began on 28 April and continued until 18 June (App.
A-1- A-3). The last coho was collected on 28 June. Peak passage of 2,756 coho smelts
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occurred on 22 May (Appendix A-2, C-5). The 10, 50, and 90% passage dates for coho
were 15, 22, and 30 May, respectively. The 10, 50, and 90% passage dates for coho in 1989
were exactly the same as the 5 year average (App. C-4).

Total salmonid run

A total of 116,092 juvenile salmonids were collected at the bypass trap in 1989. The
total salmonid run timing is represented in Appendix C-6. The early peak passage count
of 3,384 on 17 April was largely influenced by the large collection of Wenatchee stock
sockeye (n = 3,147). The 16 May peak count of 3,606 was mostly coho (n = 973) and
steelhead (n = 1,956) (App. A-1, A-2, C-6).

The effect of sub-yearling chinook was assessed on the 10, 50, and 90% dates for
the total cumulative juvenile salmonid migration. A comparison was made between 1989
and the five year average (1985 - 1989) between the total juvenile outmigration past Rock
Island Dam and the outmigration excluding sub-yearling chinook (Figures 9). The duration
of the middle 80% of the total juvenile saimonid passage (10% date to 90% date) was 81
days, 18 April to 8 July with a 50% passage date on 20 May, compared to a 75 day duration
for the 5 year average, with 10, 50, and 90% passage dates. 23 April, 21 May, and 7 July,
respectively (Table 3, Figure 9). Excluding sub-yearling chinook from this analysis results
in a spring migrant run duration of 43 days, 17 April to 30 May, with a 50% passage date
on 16 May, compared to a 38 day duration for the five year average, with 10, 50, and 90%
passage dates. 21 April, 17 May, and 29 May, respectively (Table 3, Figure 9, App. C-7).

In summary, in 1989, sub-yearling chinook extend the juvenile migration 90% passage
date 39 days, from 30 May (spring migration) to 8 July (total migration). Run timing in
1989 was dightly longer than the five year average. The middle 80% of the total juvenile
salmonid migration past Rock Island Dam in 1989 was 81 days compared to 75 days for the
five year average. Excluding sub-yearlings from this comparison, the spring migration past
the dam in 1989 was 43 days, compared to 38 days for the five year average.

1. MARKED FISH RECOVERIES

Thirty two groups of freeze branded hatchery fish totaling 758,984 fish (Table 1),
were released into the Columbia River system upstream from Rock Island Damto eval uate
the relationships hetween Columbia River flowrates and travel tine. These rel eases
consisted of 261,276 chinook yearlings (48.9% were controls released from Leavenworth as
part of the Parametric study), 325,000 accelerated growh chinook sub-yearlings released
fromthe Leavenworth hatchery, 101,475 sub-yearling chinook rel eased at Wells Dam,
40,804 steelhead released into the Similkameen River, and 30, 429 steelhead rel eased into
the Methow River. Table 1 presents information concerning these releases as well as
recovery data, including: first, last, 10, 50, and 90% recovery dates and number and percent
recapture of each release group.

Leavenworth National Fish Hatchery

Yearling chinook
Thefirst brand recovery at Rock Island Dam was on 21 April, consisting of yearling

chinook from Leavenworth National Fish Hatchery that were rel eased on 19 April The
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Figure 9. Conparison of the cunulative total juvenile salnonid passage at Rock
I'sland Dam between 1989 and the five year average (A), and a conparison of the

cunul ative juvenile mgration excluding sub-yearling chinook for 1989 and the five
year average.
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50% recovery date at Rock Island Dam for the 3 groups of Leavenworth branded yearling
spring chinook were 26 April and S May, resulting in a median travel time of 7 and 16 days
(Table 1). Fina recovery of Leavenworth branded chinook occurred on 27 May. The Rock
Island Dam bypass trap sampled 0.17- 0.22% of the fish in this release (Table 1). Other
releases of yearling chinook from the Leavenworth hatchery were part of ‘the Parametric
experiment and had median passage dates ranging from 9 to 10 days (Table 1). These fish
enter the Columbia River 15 miles above Rock Island Dam and, as a result, Columbia
River flows had less influence on travel time to Rock Island Dam for this group compared
to fish released above Rocky Reach Dam.

Accelerated growth sub-vearling chinook

Fourteen groups of accelerated growth chinook sub-yearlings were released from the
L eavenworth hatchery on 3 May. Median travel times for these groups ranged from 3-29
days, and the bypass trap collected between 0.78 to 2.28% of these fish (Table 1).

Wnthrop National Fish Hatchery

Yearling chinook

Three groups of yearling chinook were released into the Methow River on 18 April
(Table 1). The median passage times for these groups of fish were 17, 25, and 27 days.
The fish released into the Methow River traveled alonger distance before reaching Rock
Island Dam than did the fish released into the Wenatchee River. The Rock Island Dam
bypass trap sampled 0.7- 0.13% of these released fish (Table 1).

Entiat National Fish Hatchery

Yearling chinook
Two groups of yearling chinook were released into the Entiat River on 20 April.

The median passage date for these groups were 8 days (Table 1). We sampled 0.13 and
0.15% of these two groups (Table 1.)

Wells Dam Fi sh Hatchery (WDF and WDW)

Sub-vearling chinook

Two groups of branded sub-yearling chinook were released from Wells Dam on 27
May. The median travel time to Rock Island Dam for these groups were 10 and 11 days
and the bypass trap collected 0.27 and 0.28% of the marked fish from this release (Table

1). These fish had a shorter travel distance than the yearling chinook released in the
Methow River.

Steelhead

Marked steelhead were released on 26 April into the Methow River and 28 April
into the Similkameen River (Table 1). Median travel times of the two groups of fish
released in the Similkameen River were 17 days. The median travel times for the two
groups of steelhead released into the Methow River were 12 days (Table 1). Steelhead
migrated downstream faster than did chinook yearlings traveling approximately the same
distance. Of the branded steelhead released, recoveries ranged from 0.43 to 1.00% at the
Rock Island Dam bypass trap (Table 1).
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SUMMARY

Between 1 April and 31 August, 1989, 116,092 downstream migrating salmonids were
collected at the Rock Island Dam bypass trap. Freeze branded fish collected consisted of
5,443 chinook salmon and 538 steelhead trout. In addition, 5,913 chinook and 20,485
steelhead were collected that had clipped adipose fins.

The middle 80% of the salmonid outmigration passed Rock Island Dam between 18
April and 8 July, 1989, a 81 day period. The dates and duration of the outmigration were
extended by sub-yearling chinook. If sub-yearling chinook are excluded from analysis, the
middle 80% of the outmigration was 17 April to 30 May, a 43 day period. Sub-yearling
chinook comprised 31% of the fish collected at Rock Island Dam.
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Appendix A

Daily salmonid catch, Rock Island Dam bypass trap, 1 April -31 August

22




Appendix A-1. Daily salmonid catch, Rock |sland Dam bypass trap, April, 1989.

CHINOOK  CHINOOK TOTAL TOTAL
DATE  YEARLING SUB-YEAR. STLHD. COHO  SOCKEYE SALMONI D.  YEARLI NG
01-Apr-89 10 12 0 1 0 23 1
02-Apr-89 4 70 0 0 1 75 5
03-Apr-89 2 22 0 0 2 26 4
04-Apr-89 8 31 0 0 4 43 12
05-Apr-89 7 24 2 0 3 36 12
06-Apr-89 0 34 2 0 4 40 6
07-Apr-89 3 74 3 0 34 114 40
08-Apr-89 19 80 3 0 94 196 116
09-Apr-89 22 106 20 0 316 464 358
10-Apr-89 12 53 13 0 38 116 63
11-Apr-89 60 63 22 0 278 423 360
12-Apr-89 86 61 22 0 165 334 273
13-Apr-89 60 132 41 0 49 282 150
14-Apr-89 54 81 36 0 151 322 241
15-Apr-89 238 71 35 0 498 842 771
16-Apr-89 153 122 57 0 2723 3055 2933
17-Apr-89 87 79 70 | 3147 3384 3305
18-Apr-89 69 60 65 0 2000 2194 2134
19-Apr-89 32 33 25 0 342 432 399
20-Apr-89 59 42 26 0 174 301 259
21-Apr-89 609 19 26 0 672 1326 1307
22-Apr-89 438 9 18 0 971 1436 1427
23-Apr-89 242 23 11 0 1254 1530 1507
24-Apr-89 170 21 35 0 962 1188 1167
25-Apr-89 289 28 21 0 387 731 703
26-Apr-89 238 24 49 0 159 470 446
27-Apr-89 194 23 60 0 122 399 376
28-Apr-89 178 17 53 2 145 395 378
29-Apr-89 312 9 56 39 752 1168 1159
30-Apr-89 387 26 63 54 416 946 920
Totals: 4042 1449 840 97 15863 22291 20842
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Appendix A-2. Daily salmonid catch, Rock Island Dam bypass trap, May, 1989.

CHINOOK  CHINOOK TOTAL TOTAL

DATE YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID- YEARLING
01-May-89 424 24 88 39 418 993 969
02-May-89 389 13 129 94 312 937 924
03-May-89 326 23 127 53 375 904 881
04-May-89 283 39 143 56 215 736 697
05-May-89 500 1023 223 3 46 1823 800
06-May-89 408 293 270 39 a7 1057 764
07-May-89 295 32 284 20 20 651 619
08-May-89 156 54 376 89 55 730 676
09-May-89 240 67 531 144 263 1245 1178
10-May-89 289 167 506 327 137 1426 1259
11-May-89 203 170 811 285 121 1590 1420
12-May-89 261 146 1179 241 127 1954 1808
13-May-89 183 85 786 231 140 1425 1340
14-May-89 214 108 1340 449 89 2200 2092
15-May-89 206 155 1554 732 220 2867 2712
16-May-89 207 235 1956 973 235 3606 3371
17-May-89 212 219 1709 1178 131 3449 3230
18-May-89 193 189 1373 1248 126 3129 2940
19-May-89 174 187 1137 1259 65 2822 2635
20-May-89 141 225 804 1844 85 3099 2874
2 I-May-89 105 159 623 1505 44 2436 2277
22-May-89 149 252 585 2756 40 3782 3530
23-May-89 95 150 380 1778 42 2445 2295
24-May-89 76 113 386 2113 34 2722 2609
25-May-89 73 92 284 1417 23 1889 1797
26-May-89 40 99 205 942 16 1302 1203
27-May-89 95 69 289 905 8 1366 1297
28-May-89 69 173 292 530 6 1070 897
29-May-89 21 ol 189 687 17 978 914
30-May-89 17 108 222 765 22 1134 1026
31-May-89 12 172 186 432 14 816 644
Totals: 6056 4905 18967 23162 3493 56583 51678
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Appendi x A-3. Daily salmonid catch, Rock Island Dam bypass trap, June, 1989.

CHINOOK CHINOOK TOTAL TOTAL
DATE YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
01-Jun-89 14 464 205 418 17 1118 654
02-Jun-89 15 623 212 252 32 1134 511
03-Jun-89 37 464 528 231 58 1318 8514
04-Jun-89 24 486 606 157 45 1318 832
05-Jun-89 8 562 707 90 23 1390 828
06-Jun-89 7 537 529 42 17 1132 595
07-Jun-89 5 642 315 33 16 lol1 369
08-Jun-89 3 683 300 20 19 1025 342
09-Jun-89 3 780 300 13 32 1128 348
10-Jun-89 10 423 272 4 10 719 296
11-Jun-89 7 550 206 1 21 795 245
12-Jun-89 3 512 104 3 12 634 122
13-Jun-89 2 274 114 7 8 405 131
14-Jun-89 1 319 122 5 8 455 136
15-Jun-89 2 231 103 4 3 343 112
16-Jun-89 0 181 104 3 0 288 107
17-Jun-89 2 132 42 4 3 183 51
18-Jun-89 2 129 13 1 3 148 19
15-Jun-89 0 110 10 0 1 121 1
20-Jun-89 2 229 46 0 4 281 52
21-Jun-89 1 217 23 0 6 247 30
22-Jun-89 2 174 1 0 2 189 15
23-Jun-89 0 197 28 0 1 226 29
24-Jun-89 1 161 29 0 2 193 32
25-Jun-89 0 199 25 0 4 228 29
26-Jun-89 0 266 24 0 4 294 28
27-Jun-89 0 295 32 0 2 329 34
28-Jun-89 0 198 28 ! 2 229 31
29-Jun-89 0 186 13 0 2 206 20
30-Jun-89 0 193 10 0 1 204 11
Totals: 151 10417 5066 1299 358 17291 6874
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Appendix A-4. Daily salmonid catch, Rock Island Dam bypass trap, July, 1989.

CHINOOK CHINOOK TOTAL TOTAL
DATE  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
01-Jul-89 0 438 7 0 5 450 12
02-Jul-89 0 908 6 0 5 919 11
03-Jul-89 0 704 6 0 1 ! 7
04-Jul -89 0 1156 5 0 4 1165 9
05-Jul-89 0 1260 5 0 13 1278 18
06-Jul-89 1 2238 7 0 10 2256 18
07-Jul-89 0 1146 12 0 6 1164 18
08-Jul-89 0 694 6 0 7 707 13
09-Jul-89 1 806 7 0 2 816 10
10-Jul-89 0 343 5 0 0 348 5
11-Jul-89 0 593 1 0 1 605 12
12-Jul-89 0 601 10 0 3 614 13
13-Jul-89 0 644 6 0 6 656 1
14-Jul-89 0 719 5 0 9 733 14
15-Jul-89 0 309 4 0 2 315 6
16-Jul-89 0 211 3 0 1 215 4
17-Jul-89 0 194 0 0 0 194 0
18-Jul-89 0 329 2 0 2 333 4
19-Jul-89 0 414 2 0 2 418 4
20-Jul-89 0 535 0 0 3 538 3
21 -Jul-89 0 204 0 0 1 205
22-Jul-89 0 264 0 0 1 265 1
23-Jul-89 1 143 1 0 0 145 2
24-Jul-89 0 216 ! 0 0 27 1
25-Jul-89 0 337 0 0 0 337 0
26-Jul-89 0 491 ] 0 0 492
27-3ul-89 0 373 0 0 1 374
28-Jul-89 0 227 ! 0 0 228 i
29.Jul-89 0 281 2 0 0 283 K
30-Jul-89 0 270 2 0 0 272 2
31-Jul-89 0 214 0 0 0 214 0
Totals: 3 17262 117 0 85 17467 205
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Appendix A-5. Daily salmonid catch, Rock Island Dam bypass trap, August, 1989.

CHINOOK CHINOOK TOTAL TOTAL

DATE  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING

O1-Aug-89 0 290 0 0 1 291 1
02-Aug-89 0 212 0 0 1 213 1
03-Aug-89 0 138 0 0 0 138 0
04-Aug-89 0 157 2 0 3 162 5
05-Aug-89 0 189 0 0 1 190 |
06-Aug-89 0 161 0 0 2 163 2
07-Aug-89 0 81 2 0 0 83 2
08-Aug-89 0 124 1 0 2 127 3
09-Aug-89 0 106 0 0 0 106 0
10-Aug-89 0 85 2 0 0 87 2
11-Aug-89 0 51 0 0 0 51 0
12-Aug-89 0 29 0 0 1 30 1
13-Aug-89 0 40 1 0 0 il !
14-Aug-89 0 52 0 0 0 52 0
15-Aug-89 0 24 0 0 2 26 2
16-Aug-89 0 38 ! 0 0 39 1
17-Aug-89 0 40 0 0 0 40 0
18-Aug-89 0 1 0 0 0 7 0
19-Aug-89 0 38 0 0 0 38 0
20-Aug-89 0 14 1 0 0 15 !
21-Aug-89 0 16 0 0 0 16 0
22-Aug-89 0 44 ! 0 0 45 i
23-Aug-89 0 108 0 0 0 108 0
24-Aug-89 0 56 0 0 0 56 0
25-Aug-89 0 64 1 0 0 65 |
26-Aug-89 0 39 0 0 0 39 0
27-Aug-89 0 35 ! 0 0 36 !
28-Aug-89 0 8 0 0 0 8 0
29-Aug-89 0 42 0 0 0 42 0
30-Aug-89 0 41 ! 0 0 42 1
31-Aug-89 0 40 0 0 0 40 0
Totals: 0 2433 14 0 13 2460 27
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Appendix A-6. Monthly summary of the Rock Island Dam bypass trap catch,
1 Aoril -31 August. 1989.

CHI NOOK  CHI NOOK TOTAL - TOTAL

Month  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
April 4,042 1,449 840 97 15,863 22,291 20,842

May 6,056 4,905 18,967 23,162 3,493 56,583 51,678

June 151 10,417 5,066 1,299 358 17,291 6.874

July 3 17,262 117 0 85 17.467 205

August 0 2,433 14 0 13 2,460 27
Totals: 10,252 36,466 25,004 24,558 19,812 116,092 79,626
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Appendix B

Expanded Rock Island Dam bypass trap counts, 1 April -31 August
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Appendix B-1. Expanded Rock Island Dam bypass trap counts, April, 1989.

CH NOOK  CHI NOXK TOTAL  TOTAL
DATE YEARLI NG SUB- YEAR. STLHD. COHO SOCKEYE saLmoNID YEARLI NG
01 -Apr-89 1 13 0 1 0 25 12
02-Apr-89 4 75 0 0 1 80 5
03-Apr-89 2 24 0 0 2 28 4
04-Apr-89 9 37 0 0 5 51 14
05-Apr-89 8 26 2 0 3 39 13
06-Apr-89 0 37 2 0 4 43 6
07-Apr-89 4 87 4 0 40 135 48
08-Apr-89 23 97 4 0 114 238 141
09-Apt-89 24 115 22 0 342 503 388
10-Apr-89 13 59 15 0 42 129 70
11-Apr-89 70 73 26 0 322 491 418
12-Apr-89 103 73 26 0 198 400 327
13-Apr-89 80 176 55 0 65 376 200
14-Apr-89 66 99 44 0 185 394 295
15-Apr-89 299 89 44 0 625 1057 968
16-Apr-89 17 137 64 0 3050 3422 3285
17-Apr-89 97 88 78 3518 3782 3694
18-Apr-39 95 83 90 0 2763 3031 2948
19-Apr-89 52 54 41 0 560 707 653
20-Apr-89 83 59 37 0 246 425 366
21 -Apr-89 816 25 35 0 900 1776 1751
22-Apr-89 615 13 25 0 1363 2016 2003
23-Apr-89 325 31 15 0 1684 2055 2024
24-Apr-89 218 27 45 0 1235 1525 1498
25-Apr-89 420 41 39 0 563 1063 1022
26-Apr-89 328 33 68 0 219 648 615
27-Apr-89 307 36 95 0 193 631 595
28-Apr-89 293 28 87 3 238 649 621
29-Apr-89 492 14 88 62 1[87 1843 1829
30-Apr-89 619 42 101 86 665 1513 1471
Totals: 5647 1791 1152 153 20332 29075 27284
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Appendix B-2. Expanded Rock island Dam bypass trap counts, May, 1989.

CHI NOOK  CHI NOOK TOTAL TOTAL
DATE YEARLI NG SUB- YEAR. STLHD. COHO SOCKEYE SALMONI D YEARLI NG
01-May-89 560 32 116 52 552 1312 1280
02-May-89 627 2 208 152 503 1511 1490
03-May-89 552 39 215 90 635 1531 1492
04-May-89 470 65 238 93 357 1223 1158
05-May-89 794 1624 354 49 73 2894 1270
06-May-89 668 480 442 64 77 1731 1251
07-May-89 462 50 445 31 31 1019 969
08-May-89 220 76 530 125 78 1029 953
09-May-89 393 110 869 236 430 2038 1928
10-May-89 482 278 844 545 228 2377 2099
11-May-89 370 310 1479 520 221 2500 2590
12-May-89 440 246 1986 406 214 3292 3046
13-May-89 301 140 1293 380 230 2344 2204
14-May-89 330 167 2066 692 137 3392 3225
15-May-89 318 239 2400 1131 340 4428 4189
16-May-89 342 388 3229 1606 388 5953 5565
17-May-89 348 360 2807 1935 215 5665 5305
18-May-89 314 308 2235 2032 205 5094 4786
19-May-89 282 303 1843 2040 105 4573 4270
20-May-89 224 357 1276 2926 135 4918 4561
21-May-89 173 262 1025 2475 72 4007 3745
22-May-89 214 361 839 3952 57 5423 5062
23-May-89 141 222 562 2632 62 3619 3397
24-May-89 115 170 582 3187 51 4105 3935
25-May-89 113 142 440 2195 36 2926 2784
26-May-89 69 170 352 1619 28 2238 2068
27-May-89 160 116 488 1527 14 2305 2189
28-May-89 101 254 128 778 9 1570 1316
29-May-89 27 84 247 898 22 1278 1194
30-May-89 19 123 254 874 25 1295 1172
31-May-89 17 250 270 628 20 1185 935
Totals: 9646 7747 30362 35870 5550 89175 81428
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Appendix B-3. Expanded Rock Island Dam bypass trap counts, June, 1989.

CHINOOK CHINOOK TOTAL TOTAL

DATE  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
01 -Jun-89 19 644 284 580 24 1551 907

02-Jun-89 21 877 298 355 45 1596 719

03-Jun-89 55 687 782 342 86 1952 1265

04-Jun-89 3 662 828 214 61 1795 1133
05-Jun-89 10 703 885 113 29 1740 1037

06-J un-89 10 751 740 59 24 1584 833

07-Jun-89 7 898 a1 46 22 1414 516

08-Jun-89 4 915 402 27 25 1373 458
09-Jun-89 4 1095 421 18 45 1583 488
10-Jun-89 1 502 381 6 14 1007 415

11 -Jun-89 9 707 265 14 21 1022 315

12-Jun-89 3 597 121 3 1 738 141

13-Jun-89 3 383 159 10 1 566 183

14-Jun-89 1 462 177 7 12 659 197

15-Jun-89 3 330 147 6 4 490 160

16-Jun-89 0 214 123 4 0 341 127

17-Jun-89 2 133 42 4 3 184 51

18-Jun-89 2 130 13 1 3 149 19

19-Jun-89 0 1 10 0 1 122 1

20-Jun-89 2 266 53 0 5 326 60

21-Jun-89 1 237 25 0 7 270 3
22-Jun-89 2 188 12 0 2 204 16
23-Jun-89 0 198 28 0 | 227 29
24-Jun-89 ! 165 30 0 2 198 3
25-Jun-89 0 201 25 0 4 230 29
26-Jun-89 0 268 24 0 4 296 28
27-Jun-89 0 320 35 0 2 357 37
28-Jun-89 0 199 28 ! 2 230 3
29-Jun-89 0 201 19 0 2 222 21
30-Jun-89 0 194 10 0 ! 205 1
Totals: 206 13328 6805 1810 482 22631 9303
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Appendix B-4. Expanded Rock Island Dam bypass trap counts, July, 1989.

CHINOOK CHINOOK TOTAL TOTAL
DATE  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
01 -Jul-89 0 457 7 0 5 469 12
02-Jul-89 0 914 6 0 5 925 1
03-Jul-89 0 711 6 0 1 718 7
04-Jul-89 0 1164 5 0 4 1173 9
05-Jul-89 0 1272 5 0 13 1290 18
06-Jul-89 1 2399 8 0 1 2419 20
07-Jul-89 0 1441 15 0 8 1464 23
08-Jul-89 0 818 7 0 8 833 15
09-Jul-89 ! 811 7 0 2 821 10
10-Jul-89 0 346 5 0 0 351 5
11-Jui-89 0 624 12 0 1 637 13
12-Jul-89 0 647 1 0 3 661 14
13-Jul-89 0 680 6 0 6 692 12
14-Jul-89 0 752 5 0 9 766 14
15-Jul-89 0 311 4 0 2 317 6
16-Jul-89 0 213 3 0 ! 217 4
17-Jul-89 0 196 0 0 0 196 0
18-Jul-89 0 364 2 0 2 368 4
19-Jul-89 0 435 2 0 2 439 4
20-Jul-89 0 687 0 0 4 691 4
21 -Jul-89 0 216 0 0 1 217 1
22-Jul-89 0 284 0 0 ! 285 !
23-Jul-89 1 154 ! 0 0 156 2
24-Jul-89 0 231 ! 0 0 232 1
25-Jul-89 0 378 0 0 0 378 0
26-Jul-89 0 531 1 0 0 532 1
27-Jul-89 0 476 0 0 | 477 1
28-Jul-89 0 250 1 0 0 251 1
29.Jul-89 0 304 2 0 0 306 2
30-Jut-89 0 268 2 0 0 290 2
31-Jul-89 0 231 0 0 0 231 0
Totals: 3 18585 124 0 90 18802 217
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Appendix B-5. Expanded Rock Island Dam bypass trap counts, August, 1989,

CHINOOK CHINOOK TOTAL TOTAL
DATE  YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
01-Aug-89 0 316 0 0 1 317 1
02-Aug-89 0 225 0 0 1 226 1
03-Aug-85 0 152 0 0 0 152 0
04-Aug-89 0 191 2 0 4 197 6
05-Aug-89 0 243 0 0 1 244 1
06-Aug-89 0 183 0 0 2 185 2
07-Aug-89 0 89 2 0 0 9 2
08-Aug-89 0 163 ! 0 3 167 4
09-Aug-89 0 123 0 0 0 123 0
10-Aug-89 0 98 2 0 0 100 2
11-Aug-89 0 58 0 0 0 58 0
12-Aug-89 0 34 0 0 ! 32 !
13-Aug-89 0 43 ! 0 0 44 1
14-Aug-89 0 56 0 0 0 56 0
15-Aug-89 0 25 0 0 2 27 2
16-Aug-89 0 42 1 0 0 43 I
17-Aug-89 0 43 0 0 0 43 0
18-Aug-89 0 77 0 0 0 77 0
19-Aug-89 0 40 0 0 0 40 0
20-Aug-89 0 16 | 0 0 17 1
21-Aug-89 0 17 0 0 0 17 0
22-Aug-89 0 47 ! 0 0 49 1
23-Aug-89 0 16 0 0 0 116 0
24-Aug-89 0 60 0 0 0 60 0
25-Aug-89 0 68 1 0 0 69 l
26-Aug-89 0 Kk 0 0 0 43 0
27-Aug-89 0 38 1 0 0 39 1
28-Aug-89 0 9 0 0 0 9 0
29-Aug-89 0 48 0 0 0 48 0
30-Aug-89 0 44 | 0 0 45 !
31-Aug-89 0 43 0 0 0 43 0
Totals: 0 2748 14 0 15 2777 29
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Appendix B-6. Monthly summary of the expanded counts from the Rock Island Dam

bypass trap, 1 April -31 August.

CH NOOK CHI NOOK

TOTAL

TOTAL

Month YEARLING SUB-YEAR. STLHD. COHO SOCKEYE SALMONID YEARLING
April 5,647 1,791 1,1s2 153 20,332 29,075 27,284
May 9,646 7,747 30,362 35,870 5,550 89,175 81,428
June 206 13,328 6,805 1,810 482 22,631 9,303
July 3 18,585 124 0 90 18,802 217
August 0 2,747 14 0 15 2,777 29
Totals: 15,502 44,198 38,457 37,833 26,469 162,460 118,261
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Appendix C

Daily juvenile salmonid run timing for 1989 and the 5 year average
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Appendix C-1. Chinook yearling juvenile run timing, Rock Island Dam, 1989 and

the 5 year average.
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Appendix C-2. Chi nook sub-yearling juvenile run timng, Rock Island Dam, 1989
and the 5 year average.

38




NUMBERS °F FISH PER DAY

2500

5 YEAR AVERAGE
2000 1985 "19691

1500

40007 /’“ 50% May 19

Apri Apr?i May # May 3 wun20 JullO Jul30 Aug 9

2000

1989
2000

50% May {7)

1000
10% May 9

500

C dermmetrmieg i e T T Lo o L
Ard Ar2l Maytl My 00 oo A i3 Angig

Appendi x C-3. Steelhead juvenile run timng, Rock Island Dam, 1989 and the 5 year
average.
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Appendix C-4. Coho juvenile run timing, Rock Island Dam, 1989 and the 5 year
average.
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Appendix D

Daily summary of branded chinook and steelhead sampled from the
Rock Island Dam bypass, 1 April -31 August
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Appendix D-1. Daily summary of branded chinook and steelhead sampled from the Rock Island Darr

Chinook Brad

Ad Clips

Dae  LA/C/1 LA/IC/3 RD/TC/ RAJTT/L RAJTT/3 LD/IN/L RAJIN/ 1 RAJIN/ L A /I R/1 LA/R/3 RAMR/L RA/MR/3 RAIT/ | RA/T/3 Subyr  Ying  RD/7F/I

1% 4

04/01/89
04/02/89
04/03/89
04/04/89
04/05/89
04/06/89
04/07/89
04/08/89
04/09189
04/ 0/89
04/1 1/89
04/12/89
04/1 3/89
04/14/89
04/1 S/89
04/16/89
04/ 17/89
04/18/89
04/19/89
04/20/89
04/2 1 /89
04/22/89
04/23/89
04/24189
04/25/89
04/26/89
04/27/89
04/28/89
04/29/89
04130189 1

18
15

— o = N w o
w
A e

23
36

LI RN
~

Totals: 18 [B] 14 In 14 ) 1 0 0 0 0 0 0 0 0 194 0




Appendix D-2. Daily summary of branded chinook and steelhead sampled from the Rock Island Dam

Chinook Brands

M Clips

Datse  LA/7C/1 LAJIC/3 RD/IC/t RAJTT/I RA/TT/3 LD/IN/I RA/IN/I RAJIN/3 L A / | R / | LA/NR/3 RA/IR/L RA/IR/3 RA/T/I RA/T/3 Subyr Yring RD/TF/1

9v

05/01/89 3 1 2 1 52
05/02/89 1 1 3 39
05/03/89 1 | 24
0s/04/89 2 2 | | | 25 43
0$/05/89 5 2 2 2 2 2 21 20 24 15 993 118
03/06/89 2 2 2 | 2 14 10 s 3 2 19
05107189 1 | | 2 4 3 3 25 37
05/08/89 1 | | 7 3 2 49 k3
05/09/89 2 1 | i 3 6 8 2 37 1
03/10/89 1 1 2 4 s 5 2 97 58
05/11/89 1 2 4 i 3 3 49 48 9
05/12/89 I 1 10 8 8 | 74 83 32
05/13/89 1 2 L ! | 4 9 3 4 58 39 6
05/14/89 2 | I | 9 4 2 10 5s 52 33
05/15/89 1 2 1 | t 2 7 6 7 2 101 51 26
05/16 /89 1 | I 8 7 7 3 174 4s 24
05/17/89 2 i 2 8 9 4 4 198 52 19
0S/18/89 ! t 2 8 3 2 6 133 a7 6
0$/19/89 | ! 2 | 4 6 6 6 168 17 8
05/20/89 2 ! ! 3 3 2 184 28 7
05/21/89 | i 1 1 135 6 6
05/22/89 1 2 ! 1 | 1 | 227 20 2
05/23/s9 2 1 3 3 i 8 7
05/24/89 1 t 94 4 2
05/25/89 1 | 1 s0 9 [
05/26/89 | | i 56 6
05/27/89 | 1 1 3 48 1 2
05/28/89 2 5 4 A2 14 |
05/29/89 1 3 4 2 2 2
05/30/89 1 6 9 40 2
05/31 /89 ! 3 s 9 39 3 t
Totals: 17 28 13 ] R 8 17 2 124 19 88 82 20 29 3626 1133 196
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Appendix D-3. Daily summary of branded chinook and steelhead sampled from the Rock Island Dam bypass, June, 1989.

Chincok Brands Steclhead Brands
Ad Clips

Date  LA/IC/1 LAJIC/3 RD/IC/N RA/TT/I RAJTT/3 LD/IN/I RA/IN/L RAZING LA/IR/I  LA/R/A RAMR/L RA/NR/3 RA/T/L RA/T/3 Subyr Yring RD/TF/1 RD/7F/3 LA/TF/t LA/TF/3 M Clips
06/0[/89 12 [T 2 2 121
06/02/89 8 2 154 2 148
06/03/89 9 75 8 4s5
06/04/89 1 4 73 527
06/05/59 4 0 St 1 626
06/06/89 4 7 74 432
06/07/89 s 8 60 s 253
06/08/89 14 13 64 251
06/09/89 16 12 3 252
06/10/s9 12 12 33 193
06/1 1/8% 9 12 4 143
06/12/89 2 9 n 1 70
06/13/s9 4 1 22 85
06/14/89 ! 13 83
06/15/89 2 Is 77
06/16/89 L 5 61
06/17/59 11 27
06/18/89 L 5
06/19/89 ! 4 6
06/20/89 1 12 30
06/21/89 2 Id 17
06/22/89 t 9 4
06/23/89 8 16
06/24/89 5 1 18
06/25/89 4 22
W-26159 4 22
06/27/89 5 28
06/28/89 3 24
06/29/89 2 16
06/30/89 6

113 944
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Appendi x D-4. Daily sunmary of branded chinook and steelhead sampled from the Rock island Dam bypass, July, 1989.

Chinook Brands Steelhcad Brands

M Qlips

Date  LA/TC/1 LA/IC/3 RD/TC/L RA/TT/Y RAJTT/3 LD/IN/L RA/IN/AL RA/IN/3 L A /1 R / | LA/R/3 RA/IR/T RA/IR/3 RA/T/L RA/T/3 Subyr Yring  RD/TF/1  RD/TF/3  LA/TF/L LA/TF/3  Ad Clips

07(01/89

07/02/89

07/03/89

07/04/89

07/05/89 i
07/06/89

07/07/89

07/08/89

07/09/89

07/10/89

0741 1189

07/12/89

07{13/89

07114/89

07/15/89

07/116/89

07/17/89

0T/18/89

07/19/89

07/20/89

07/2 1 /89

07/22/89

07/23/89 I
07124/89 !
07/28/89 0
0706/89 I
07/27/89 o
07/28/89 I
07/29/89

07/30/89

07/31/89

O O O - — O W &~ W V1 ® © W > O = N W W

Totals: s} 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 84
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Aooendix D-5. Dailv summarv of branded chinook and steel head sanpled from the Rock island Dam bypass, August, 1989.

Chinook Brands Steelhead Brands

Ad Clips

Date  LA/IC/1 LA/TC/3 RD/TC/1 RA/TT/ RA/TT/3 LD/IN/ | RAJIN/ | RA/IN/3 L . A /IR /| LAAR/3 RA/R/L RA/IR/3 RA/T/l RA/T/3 Subyr  Yring  RD/IF/ERD/IF3 LA/7 F/I LA/TFI3  AdClips

08/01/89

08/02/89

08/03/89

08/04/89

08/05/89

08/06/89

08/07/89 2
08/08/89
08/09/89
08/10/89
08/ 11 /89
08/12/89
08/13/89
08/14/89
08/15/89
08/16/89
08/17/89
0s/18/89
08/19/89
08/20/89
08/21/89
08/22/89
08/23/89
08/24/89
08/2S/89
08/26/89
08/27/89
08/28/89
08/29/89
08/30/89
08/3 1 /89

Totals: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7




Appendix D-6. Monthly summary of branded chinook and steclhead sampled from the Rock Island Dam bypass trap, 1 April -31 August, 1989.

Chinook Brands Steethead Brands

M Clips

Month LA/IC/t LAJIC/3 RD/TC/1 RAJTT/I RA/TT/3 LD/IN/L RAJIN/ | RAJIN/D LA/IR/ 1 LA/IR/3 RANAR/ | RAJIR/3 RA/T/I RA/T/3 Subyr Yring RD/TF/1  RD/TF/I3 LAMEN LAJIF/3 Ad clips

April 18 11 14 Is 14 3 0 0 0 0 0 0 0 0 194 0 0 0 0 260
May 17 28 13 9 s 8 17 22 124 19 88 82 20 29 3,626 1,133 19 200 65 66 16,119
June 0 0 0 0 0 0 0 n 0 0 0 s 13 944 16 7 2 ! 4,015
July 0 0 0 0 0 0 0 0 0 0 0 0 0 i 0 0 0 0 0 0 84
August o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Totals: 35 39 27 17 22 1] 19 22 124 119 S8 s2 133 143 4570 1,343 203 202 66 67 20,485

oS




Appendix E

Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island Dam bypass trap, 1 April -31 August
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Appendix E-1. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam bypass trap, April, 1989.

Date LA/IH/1 LA/IH/3  RA/IH/I  RA/IH/3 LA/ LA/IN3  RA/J/1 RANN3 RA/IK/ 1 RA/K/3  LA/IL/L  LA/IL/3  RA/IL/T  RA/IL/3

04/01189
04102189
04103189
04/04/89
04105189
04/ 06189
04/07/89
04108189
04/ 09189
04/10/89
o411 1/89
04112189
04/1 w8
04/14/89
04/15/89
04116189
04/1 7/89
W 18189
04119189
04120189
04/ 21189
04122189
04123/ 89
04124189
04125189
04126189
04127189
04128189
04129189
04/30/89

Totals: 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Appendix E- 2. Daily summary of branded accel erated growth chinook sub-yearlings captured attheRock Isiand Dam bypasstrap, May, 1989.

Date LA/IH/1 LA/IH/3 RA/IH/I RA/IH/3  LAAYI  LA/M/3  RA/I/L  RA/MN3 RA/NK/I RA/K/3 LA/AL/ 1 LA/IL/3 RAJ/L/T RA/IL/3

05/01/89
05102/89
05/03189
05104189 1 1 5 5 5 { 4 { 2 1 4
05/05/89 108 153 131 170 58 42 44 50 10 17 70 70 38 55
05106/89 38 38 18 38 {7 20 19 i1 24 24 9 16 9 5
05107189 | 4 4 2 { 3 9 1 3
05/08189 1 7 6 3 6 5 5 2 2 6 4 2
05109/89 2 2 1 4 3 2 1 3 1 0 1 0
05/ 10189 8 9 11 21 8 6 8 6 2 6 5 9 3 3
05/11189 3 7 7 14 2 3 2 2 1 1 | 1
05112/89 4 i il 13 5 4 5 6 ] i 4 7 1 2
05113/89 3 11 10 15 4 2 2 2 0 2 2 2 1 2
05/14/89 12 it 5 11 ] 2 4 5 5
05/15/89 11 30 12 25 2 1 { { 8 3 6 6
05/16/89 23 24 35 36 1 3 2 | 6 | 17 11 10 8
05/17/89 19 29 35 47 | 1 | 5 2 2 8 11 10 17
05/18189 27 17 19 18 4 | | 5 | | 9 10 7 15
05/19/89 3 27 28 29 4 4 4 4 4 2 11 10 7 9
05 /20789 21 30 32 45 2 4 2 6 2 | 18 8 4 12
05/21/89 21 14 20 20 3 6 | 2 | 12 1 2 11
05122189 26 27 28 S1 4 5 5 6 6 3 20 13 17 16
05123189 16 13 20 17 8 4 5 3 2 8 2 2 11
05124189 14 12 12 11 5 4 6 2 2 4 8 4 4
05125189 3 4 5 12 2 6 3 5 § 4 3 3 2
05126189 1 8 7 12 4 5 2 5 | i 2 2 1 3
05/27189 3 6 6 7 | 4 3 2 1 2 2 3
05128/89 5 10 7 12 15 12 12 8 4 ! 5 5 i 6
05129189 | 1 I ! | 2 2 2 |
05130189 4 1 4 2 3 3 2 i 4
05/3 1/89 2 4 2 4 3 3 3 5 3 2 4 4
Totals: 405 509 463 646 176 152 | 49 150 79 66 241 216 145 213




Appendix E-3. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam bypass trap, June, 1989.

Date LA/IH/t LA/MH/3 RA/H/t RA/IH/3  LAMI/1  LA/MNY3  RAMN1 RA/MI3  RA/JMK/l RA/K/3 LA/IL/1  LA/L/3 RA/IL/ 1 RA/L/3

06/01/89 9 3 5 18 13 17 18 10 5 2 7 1 3 3
06/ 02189 6 7 9 11 25 24 15 16 | 3 6 9 5 6
06103189 2 2 2 5 13 9 4 12 \ 2 ! 2 1 3
06/ 04/ 89 3 2 | 19 12 1 17 [ 1 1 3
06/ 05/ 89 1 3 3 20 3 5 11 1 | 2 3
06106189 4 2 4 17 19 11 13 2 1 1 2
0610 7189 3 4 8 15 10 10 4 ! 3 1 3
06108189 2 ! 14 13 18 1 ! 1 2
06/ 09/ 89 1 1 1 9 7 9 5 1 !
06/ 10/ 89 1 | 9 7 4 7 2 |
06111189 1 2 13 8 1 8 2 1 !
06/ 12/ 89 9 9 8 3 1 1 1
06113189 4 7 5 4 1 [
06/ 14189 5 1 3 1 ! ! 2
06/ 15/ 89 3 2 4 5 2 !
06/1 6/89 3 1 |

w 06/ 17789 ! 2 6 [

s 06/ 18189
06/19/89 ! ! 2
06120189 2 4 1 4 I
06121189 2 3 ! 6 2
06/ 22189 2 2 4 1 1
06123189 [ 2 2 2 1
06124189 2 |
06125189 i 2 1
06126189 ! 2 |
06127189 3 1 1
06128189 ! !
06129189 |
06130189

Totals: 33 20 22 49 197 1 66 153 159 20 16 22 35 13 33




Appendi x E-4. Daily summary of branded accelerated growth chinook sub-yearlings captured at theRock Isiand Dam bypass trap, July, 1989.

Date LA/IH/1  LA/IH/3 RA/IH/I RA/IH/3  LA/M/1  LA/MY3  RA/II/T RA/IN3  RA/K/I RA/IK/3 LA/IL/1  LA/IL/3 RA/IL/ | RAJ/IL/3

07/01/89 |
07102189
(07103189
07/04189
07105/89
(07106189
07/07/89
07/08/89
07/09/89
07110189
07111189
07/12/8%
07113189
07114189
07/1 5189
07/16/89
07/17/89
07/18189
07/19189
07/20/89
07/21/89
07/22189
07/23189
07124189
07125189
07126189
07127189
07128189
07/29/89
07/30189
07131189

GG

Totals: 0 0 0 0 0 1 1 0 0 0 0 0 , 0 0




Appendix E-5. Daily summary of branded accelerated growth chinook sub-yearlings captured at the Rock Island Dam bypass trap, August, 1989.

Date LA/1 H/1 LA/IH/3RA/IH/IRA/IH/3 LA/MJ/Y  LA/II/3 RAM/1  RAM/3 RA/IK/I RA/K/3 LA/L/1 LA/IL/I3  RA/IL/1  RA/IL/3

08101189
08102189
08103189
08/04/89
08/05189
08/06/89
08/07189
08108/89
08/09189
08110189
08/11/89
08/12/89
08/1 3189
08114189
08/ 15189
08116189
08117189
08/ 18189
08/19/89
08120189
0812 1/89
08122189
08123189
08124189
08125189
08126189
08127189
08128189
08129/89
08/30189
08/31189

9s
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ABSTRACT

Downstream migrating salmon and steelhead trout (Oncorhynchus spp.) smelts were
monitored at the Rock Island Dam bypass trap from 1 April - 31 August, 1990. Data
collected included: 1) number of fish caught by species, 2) number of branded fish caught
by species, 3) daily average riverflow, 4) daily average powerhouse #1 and #2 flows and
daily average spill. These data were transmitted to the Fish Passage Center, which manages
a smelt monitoring program throughout the Columbia River Basin. The smelt monitoring
program is used to manage the “water budget”, releasing upstream water storage allocated
to augment river flows to improve surviva of downstream migrating salmonids.

The Rock Island Dam trapping facility collected 69,475 downstream migrating salmonids in
1990. Collected fish included 2,053 chinook salmon (0. tshawytscha) and 514 steelhead
which had been freeze branded (to determine migration rates) and 3,250 chinook and 8,804
steethead with clipped adipose fins. The middle 80% of the 1990 spring migration
(excluding sub-yearling chinooks) passed Rock Island Dam during a 38 day period, 21 April-
29 May. Passage rates of chinook and steelhead smelts released from hatcheries and the
downstream migration timing of all salmonids are presented. The spring migration timing
of juvenile salmonids is strongly influenced by hatchery releases above Rock Island Dam.
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INTRODUCTION

In 1982, the Northwest Power Planning Council developed a fish and wildlife program to
protect, mitigate and enhance fish and wildlife resources affected by construction and
operation of Columbia River hydroelectric facilities. Under this program, a “water budget”
of allocated upstream water storage was established for instream flow augmentation to
improve survival of downstream migrating salmon and steelhead trout (Oncorhynchus spp.).
The Council’s plan aso called for studies to monitor juvenile fish migration timing and
survival. The fishery agencies and tribes formed a Water Budget Center (renamed as the
Fish Passage Center) to direct the use of the water budget and to conduct and coordinate
studies related to water budget management and evaluation. The Fish Passage Center
(FPC) developed a Smelt Monitoring Program and selected severa sites on the Columbia
and Snake rivers as smelt monitoring stations. Rock Island Dam was selected as one of
these stations. It is the first dam located downstream from all of the major salmon and
steelhead producing tributaries of the mid-Columbia River Basin (Figure 1).

The Smelt Monitoring Program for the mid-Columbia River was designed to index the daily
number of outmigrating salmonids and to report numbers of marked juveniles collected.
Data collected under this program allow comparison and evaluation of year to year
migration timing and travel time of different stocks of juvenilesalmonids, both hatchery and
naturally produced.

Funding of the program, as implemented by the Fish Passage Center, was provided by the
Bonneville Power Administration. The Public Utility District No. 1 of Chelan County (the
District) provided the trapping facility, personnel, and egquipment to conduct the monitoring.

METHODS

Daily sampling data collected at the Rock Island Dam monitoring station included 1) total
number of fish caught by species. 2) total number of branded fish caught by species, 3) daily
average riverflow, 4) daily average flow through Rock Island powerhouse #1 (old
powerhouse) and Rock Island #2 (new powerhouse) (Figure 2), and daily average spill. The
flow data were recorded so that an expanded index of fish passage through powerhouse #2
could be developed based on the bypass collection count in relation to the proportion of
total riverflow passing through powerhouse #2.

To provide travel time estimates between hatchery rel ease points and downstream sampling
stations, including Rock Island Dam, yearling and sub-yearling chinook and steelhead from
state and federal hatcheries were freeze branded (using liquid nitrogen) before release. All
hatchery produced steelhead released in Washington state waters have been adipose fin
clipped since 1985. A comparison between the release date of marked smelts and daily
recoveries of these branded smolts at the bypass trap provided travel time estimates between
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therel ease points and the darn. Unmarked hatchery and naturally produced salmonids wer e
al so sanpled to determne the timing of their migration past Rock i sl and Dam

Fish were collected from the Rock Island Dam second powerhouse turbine intake gatewells
and fishway attraction water intake. Fish entering the gatewells and attraction water intake
passed into a bypass channel through a series of submerged orifices (Figure 3). An inclined
screen trap separated the fish fromthe 100 cfs bypass flow and confined themto a holding
flumes where they were retained for up to 24 hours before processing (Figure 4). Al fish
col I ected in the bypass charnel were processed.

Fish collected by the trap during the 24 hour sampling period (0900-0900) were crowded
into an elevator hopper, raised to the upper deck of the dam, and released intoan 8’ x 8
x 3 portable fiberglass holding tank (Figure 5). The holding tank was supplied with a
continuous water flow from the right bank fishladder with a 5 horsepower submersible

pump.

Groups of 30-50 fish were anesthetized with a solution of Tricaine methane sulfonate (MS
222) before handling. Fish were identified by species and examined for brands and clipped
fins in a sampling shed adjacent to the holding tank (Figure 5). Fork length (FL)
measurements were taken three times per week from subsamples of sockeye (0. nerka), and
after 1 June, from sub-yearling chinook. Steelhead were categorized as “hatchery” or
“naturally-produced” according to clipped adipose fin, or if an adipose fin was present, a
worn appearance of the dorsal and ventral fins (Peven and Hays 1989). The fish were then
allowed to recover in an isolated section of the release tank.

After the examned fish had fully recovered fromthe effects of the anesthesia, they were
rel eased through a 4“ PVC pipe fromthe recovery section of the tank (elevation 620 msl)
to the tallrace (el evation 574' msl) (Figure 5). The release area of the tailrace was
protected fromgull predation with parallel lengths of 80 pound test monofilament fish line
tied at approximately 6 foot intervals overhead of the pipe outlet. In addition, an enpl oyee
of the U S Department of Agriculture’s Animal Damage Control Division suppressed gull
foraging in the tailrace during the mddle 80% of the spring mgration by various behavior
modi fying techni ques.

Datapertinent to the smelt monitoring programwere transferred to the FPC (Portland, OR)
daily via a conputer that was |ocated at the dam

In addition to the smelt nonitoring program, subsamples of chinook yearlings and steelhead
were injected with Passive Integrated Transponder (PIT) tags each day between 24 April
and 23 M. Equipnent and procedures used in the PIT tagging operation were similar to
the nethods described by Prentice et al. (1987). A random subsample of chinook and
steelnead were processed until 100 of each species were tagged. Data were entered into a
portable conputer and sent to the FPC daily. The fish that were PIT tagged at Rock Island
Dam were “recaptured” at the MNary Dam bypass trap, where travel time estimates were
recorded. Results of the PIT tagging programare reported by the FPC.
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RESULTS AND DISCUSSION

The Rock Isand Dam trapping facility collected 69,475 juvenile salmon. and steelhead
during the 1990 smelt monitoring program (Appendix A). A total of 2,053 freeze branded
chinook salmon and 514 freeze branded steelhead trout, representing 22 distinct marks and
releases, were collected and recorded during 1990 (Table 1, Apps. D and E). In addition,
we collected 3,250 chinook and 8,804 steelhead with clipped adipose fins (Appendix D-1 -
D-6).

The bypass trapping facility operated without mechanical failure during the smelt nonitoring
program An examination of daily powerhouse #2 turbineflowsin proportion to total river
flow showed a variance in powerhouse operations during the period of peak salmonid
outmigration. Monthly average percent of total flow through powerhouse #2 for the period
of 1 April through 30 June ranged from 48.3 to 65.4 % and daily averages ranged from 27.2
to 88.0% (Table 2).

Average daily hydraulic data for Rock Island Dam were supplied to the FPC, which used
it to develop an expansion of Rock Island trap data (Appendix B). The expansion was
derived by multiplying the actual trap collection count by the inverse proportion of water
passing through powerhouse #2 during the sampling period (i.e., (collection count x 100)

| (powerhouse #2 flow / powerhouse #1 flow + powerhouse #2 flow + spill)). A
comparison of actual trap collection counts, the expanded index, and the six year average
(Table 3) indicated some differences in the smelt run timing.

The largest difference in the run timing was a 15 day difference in the 90% passage date
for total salmonids between the actual counts for 1990, and the 6 year average (Table 3,
App. C-2). Other run timing differences were generally within 3 to 4 days (Table 3). We
used actual count data in our analysis and discussion.

[. MIGRATION TIMING

Yearling chinook

A total of 12,905 chinook yearlings were captured at the bypass trap in 1990 (App. A).
Y earling chinook were present the first day of the smelt monitoring program, 1 April, and
continued to be present every day until 12 June (App. A). The last yearling chinook was
collected on 15 August (App. A). The 10 and 90% passage dates for yearling chinook were
20 April and 15 May, respectively. Peak passage of 1,643 yearling chinook occurred on 20
April, 1 and 2 days after major hatchery releases from the Entiat and L eavenworth national
fish hatcheries, respectively (Table 1). The 90% passage date of chinook yearlings in 1990
was 8 days earlier than the 6 year average, while the 10% passage date matched the 6 year
average and the 50% passage date was 7 days earlier than the 6 year average. ( Table 3,
App. C-I).



Table 1. Summary of brand recovery rates for Yearling chinook, sub-yearling chinook, and steelhead trout

from the Rock 1sland Dam bypass trap, 1 Apri

-31 August, 1990.

Branded First Last 10% 50% 90%
Release  Release fish recov. recov.  recov. recov. recov. Number Percent
Species Brand date site rel eased date date date date date recov. recov.
Chinook
yearling RA/IN/1 Apr 19 Entiat R 17,723 Apr2i May 15 Apr 21 Apr 24 Apr 30 27 0.15
RA/TN/3 Apr 19 Entiat R. 17,623 Apr 21 May 08 Apr 2| Apr 24 May 07 35 0.20
LA/TT/ Apr 18 Wenat. R. 16,846  Apr 19 Jun 06 Apr 20 May 02  May 12 97 0.58
LA/TT/3 Apr 18 Wenat. R. 16,928 Apr 20 Jun 04 Apr 20 May 01 May 16 67 0.40
RD/TT/1 Apr 18 Wenat. R. 17,212 Apr 20 May 15 Apr 20 Apr 27 May 11 47 0.27
RA/Y!1 May 04  Wenat. R. 12,400 May 05 Jun 04 May 05 Mayl4  May 31 32 0.26
RA/Y/2 May 04 Wenat. R. 12,100  May 05 Jun i1 May 06  May 1S Jun 03 29 0.24
RA/Y/3 May 04  Wenat. R. 13,100  May 05 Jun o4 May05 Mayl4  May 30 33 0.25
RA/Y/4 May 04  Wenat R. 14200 May05 Jun06 Mny05 Mny07  May 30 29 0.20
LD/1C/ | Apr1l7  Methow R. 16,900 Jun 06 Jun 06 Jun 06 Jan 06 Jun 06 ! 0.01
RA/IC/ 1 Apr17  MecthowR. 17,395 M8y 03 May 31 May 03 May 14 Maylé 6 0.03
RA/7C/3 Apr 17 Methow R. 17.320 Apr 26 May 22 Apr 26 May 16  May 21 9 0.05
Total: 189! 747 412 0.22
Accelerated
chinook
subyearling LA/Y/L May 04  Wenat. R. 31,200  Mny 05 Jul 15 May05 May06  Jun 14 387 1.24
LAY/ May 04 Wenat. R, 31,700  May 05 Jun 20 May 05  May 06 Jun 11 339 1.07
LA/Y/3 May 04  Wenat. R, 31,000 May 05 Jun 28 My 05 May06  Jun10 399 1.29
LA/Y/4 May 04  Wenat. R, 31,200  May 05 Jun19 My 05 May06  Jun08 346 1.11
Total: 125,100 | 471 118
Chinook
subyearling LA/H/1 May 25  Wells Dam 50,000  JunoOl Jul 26 Jun 07 Jun 26 Jul 04 100 0.20
LA/H/3 May 25  WellsDnm 50,000  Jun03 Jul 08 Jun 09 Jun 24 Jul 01 70 0.14
Total: 1 00.000 170 0.17
Steelhead LD/7H/1 Apr24  Smklmn R. 20,000  Apr28 Jun 02 May 06 Mayl1l!  May14 188 0.94
LD/7H/3 Apr24  Smkimn R. 20,000  May 03 May28 May06 May1l  May 15 17 0.86
RA/TH/I Apr24  Methow R. 15,000  Apr29 May3l May03 May10 May19 72 0.48
RA/TH/3 Apr 24 Methow R. 15,000 Apr 29 May 31 May 03 May 10  May 22 83 0.55
Total : 70, 000 514 0.73
Grand
totals: 22 484,847 2,567 0.53




i !

Table 2, Rock Idland Dam powerhouse operations expressed in KCFS and percent streamflow,

1 April -31 August, 1990 (monthly ranges appear in parenthesis).

Average KCFS

April May June July August
Total river flow 136.7 1425 209.3 146.9 109.4
(66.1-172.6) (103.9-182,7) (146.8-250.3) (95.4-198.9) (78.5-136.7)
Powerhouse # 38.7 253 60.6 415 25.8
(8.0-68.6) (2.3-60.0) (38.7-69.8) (14. 0-69.0) (8.0-49.7)
Powerhouse #2 88.3 90.9 99.3 91.4 82.8
(57,1-101.2) (60.9- 116.4) (58.5-123.2) (61.6-117.9) (63.1-102.6)
Spill 8.7 25,1 47.8 12.9 0
(0.0-34.5) (0.0-40.6) (0.0-1 11.6) (0.0-61.5) (0.0-0.4)
Average percent of total flow
Powerhouse # 27.4 16.9 29.3 26.4 23.0
(10.2-39.7) (2.2-34.3) (23.7-38.4) (14.4-40.6) (9.3-39.4)
Powerhouse #2 65.4 64,3 48.3 65.7 76.2
(56.7-86.4) (54.9-88.0) (27.2-72.9) (34.1-84.9) (59.6-89.0)
Spill 6.4 17.9 21.6 7.1 0
(0.0-30,4) (0.0-31.8) (0.0-46.9) (0.0-33.4) (0.0-0.3)
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Sub-vearling chinook

A tota of 32,803 chinook sub-yearlings were captured at the bypass trap in 1990 (App. A-6).
Sub-yearling chinook were collected each day from 1 April to 31 August. Peak passage of
1,022 sub-yearling chinook occurred on 16 July. The 10 and 90% passage dates were 3
June and 2 August, respectively, while the 50% passage date for sub-yearling chi nook was
11 July (Table 3, App. CG2). Fork length measurenents were taken from sub-yearling
chinook between 1 June and 15 August (Figure 6).

For the third year in row, an experinment was conducted by Parametrix of Bellevue,
Vashington to determne the effect of accelerated growth on smoltification of sub-yearling
chinook. These fish were included in the daily number of sub-yearling chinook t hat were
sampled, and account for most of the sub-yearlings caught in May (App. A)

Steelhead

A total of 11,095 steethead smelts were collected at the bypass trap in 1990 (App. A-6).
Daily collection of steelhead smelts began on 3 April and continued until 22 July, after
which, steelhead were intermittently collected in low numbers ( < 10) until 31 August. Peak
passage of 659 steelhead occurred on 14 May, 3 days later than the 50% passage date. The
10 and 90% passage dates were 26 April and 1 June, respectively (Table 3, App. C-3), which
were 9 days earlier and 1 day later than the 6 year average.

Asin 1989, rainbow trout that were released into Lake Roosevelt (above Grand Coulee
Dam) were collected at the Rock Island Dam bypass trap. Positive identification of these
fish was possible because some of the fish were tagged (Al Scholz, pers. comm.). These fish
were of obvious hatchery origin, because of the condition of their dorsal fins, and were
included in the number of hatchery fish sampled per day, even though they all had adipose
fins present. For a period between 5 and 29 June, the number of Lake Roosevelt rainbow
trout (distinguished from steelhead by morphologic-al characteristics) were enumerated on
adaily basis and included in the number of hatchery fish sampled per day. We found that
these fish made up approximately 73% of the hatchery fish for that time period. These fish
were not part of the hatchery release steelhead program, and should not be included in
estimates of anadromous steelhead smelt run timing. It is not clear whether or not they
influenced the run timing estimates, athough they did influence the hatchery-naturally
produced proportions of the run (Peven 1990).

Fork length measurements were obtained while PIT tagging and are presented in Figure 7.
Steelhead fork length measurements have been recorded since 1986 to index the size
difference between hatchery and naturally produced components of the run. Hatchery fish
made up approximtely 79% of the steelhead juveniles recorded at the bypass trap in 1990
(Peven 1990), however the proportion of hatchery fish is biased upward because Lake
Roosevelt rainbow trout were included in the sanples.
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Sockeye

Atotal of 2,673 sockeye smolts were collected at the bypass trap in 1990 (App. A-6).
Sockeye smelts were present at Rock Island Damon the fifth day of the monitoring
program, 5 April. The last sockeye smelt was trapped on 28 August. Peak passage occurred
on 27 April when 174 sockeye smelts were collected. The 10 and 90% passage dates were
18 April and 2 June, respectively, while 50% of the outmigrating sockeye smelts had passed
Rock Island Dam by 2 May (Appendix C4).

In 1990, the downstream migration of sockeye was not as strongly bimodal as in the previous
years (App. C-5). The usua bimodal run timing occurs because two stocks of sockeye pass
Rock Island Dam on their seaward migration (Okanogan and Wenatchee rivers).
Wenatchee River outmigrants pass Rock |sland Dam primarily in April and Okanogan River
smelts are more prevalent at Rock Island Dam in May (Peven 1987). It appears that in
1988, 1989, and 1990, the Okanogan stock of sockeye did not migrate in large numbers
(Peven 1988, 1989). Length frequencies were taken from sockeye smelts between 16 April
and 8 June (Figure 8). Length frequency data has been collected from sockeye smelts since
1986 to distinguish between the two stocks that migrate past the dam, with the Okanogan
stock generally being larger than the Wenatchee stock (Peven 1987).

This year we saw 128 sockeye that were extremely large (> 275 mm FL), that were not
included in the daily catch. Between 23 May and 1 July, these fish made up 6.3% of the
sockeye sampled. Because of the large size of these individuals, we were uncertain if these
fish were downstream migrants, or perhaps kokanee that escaped from Lake Roosevelt or
other lakes upstream. In 1989, otoliths were taken from approximately 15 fish that were
aready dead when found in the bypass trap. The age readings that we obtained from the
otoliths showed that these fish were at least 3 years old, with some of the fish aged as 5
years old, which suggests they were probably kokanee, not sockeye smelts.

Coho

A total of 9,999 coho (O. kisutch) were captured at the bypass trap in 1990 (App. A-6)
Daily presence of coho smelts began on 3 May and continued until 16 June (App. A). The
last coho was collected on 19 June. Peak passage of 1,074 coho smelts occurred on 21 May
(Appendix A-2, C-5). The 10,50, and 90% passage dates for coho were 8,18, and 29 May,
respectively. The 10, 50, and 90% passage dates for coho in 1990 were 6, 4, and 1 day(s),
respectively, earlier than the 6 year average (Table 3, App. C-4).

Total salmonid run

A total of 69,475 juvenile salmonids were collected at the bypass trap in 1990. The total
salmonid run timing is represented in Appendix C-6. The early peak passage count of 1,831
on 20 April was largely influenced by the large collection of yearling chinook (n = 1,643).
The 8 May peak count of 1,903 consisted of coho (n = 624) and steelhead (n = 581) and
yearling chinook (n =536)(App. A-1, A-2, C-6).
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The effect of sub-yearling chinook was assessed on the 10,50, and 90% dates for the total
cumulative juvenile salmonid migration. A comparison was made between 1990 and the
Six year average (1985 - 1990) between the total juvenile outmigration past Rock Island
Dam and the outmigration excluding sub-yearling chinook (Figures 9). The duration of the
middle 80% of the total juvenile salmonid passage (10% date to 90% date) ‘was 92 days, 25
April to 26 July with a 50% passage date on 26 May, compared to a 79 day duration for the
6year average, with 10,50, and 90% passage dates. 23 April, 21 May, and 11 July,
respectively (Table 3, Figure 9). Excluding sub-yearling chinook from this analysis results
in a spring migrant run duration of 38 days, 21 April to 29 May, with a 50% passage date
on 9 May, compared to a 38 day duration for the six year average, with 10, 50, and 90%
passage dates. 21 April, 17 May, and 29 May, respectively (Table 3, Figure 9, App. C-7).

In sunmary, in 1990, sub-yearling chinook extended the juvenile migration 90% passage date
58 days; from 29 My (spring mgration) to 26 July (total mgration). Run timng in 1990
was 13 days longer than the six year average. The mddle 80% of the total juvenile
salmonid m gration past Rock Island Damin 1990 was 92 days conpared to 79 days for the
six year average. Excluding sub-yearlings from this comparison, the spring mgration past
the damin 1990 was 38 days, exactly the same as the six year average.

Il. MARKED FISH RECOVERIES

Twenty-two groups of freeze branded hatchery fish totaling 484,847 fish (Table 1) were
released into the Columbia River system upstream from Rock Island Dam to evauate the
relationships between Columbia River flow rates and travel time. These releases consisted
of 137,947 chinook yearlings (51,800 were controls released from Leavenworth as part of the
Parametric study), 176,900 accelerated growth chinook sub-yearlings released from the
Leavenworth hatchery, 100,000 sub-yearling chinook released at Wells Dam, 40,000
steelhead released into the Similkameen River, and 30,000 steelhead released into the
Methow River. Table 1 presents information concerning these releases as well as recovery
data, including: firgt, last, 10,50, and 90% recovery dates and number and percent recapture
of each release group.

Leavenworth National Fish Hatchery

Yearling chinook

The first brands were recovered at Rock island Danon 19 April, fromof yearling chinook
rel eased 18 April from Leavenworth National Fish Hatchery. The 50% recovery date at
Rock Island Dam for the 3 groups of Leavenworth branded yearling spring chi nook were
27 April and 1 and 2 May, resulting in a nedian travel time of 9, 13, and 14 days (Table 1).
The last branded chinook from Leavenworth was recovered on 6 June. The Rock Island
Dam bypass trap sanpled 0.27- 0.58% of the fish fromthese brand groups (Table 1).
O her releases of yearling chinook from the Leavenworth hatchery were part of the
Parametric experinent and had nmedian passage dates ranging from3 to 11 days (Table 1).
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These fish enter the Col unbi a River 15 miles above Rock Island Dam and, as a result,
Columbia River flows had less influence on travel time to Rock Island Dam for these groups
compared to fish released above Rocky Reach Dam

Accelerated growth sub-yearlinghinook

Four groups of accelerated growth chinook sub-yearlings were released from the
L eavenworth hatchery on 4 May. Median travel timesfor all 4 groupswas 2 days, and the
bypass trap collected between 1.07 to 129% of these fish (Table 1).

Winthrop National Fish Hatchery

Y earling chinook

Three groups of yearling chinook were released into the Methow River on 17 April (Table
1). The median passage times for two of the groups (1 group only had 1 fish recovered) of
fish were 27 and 29 days. The fish released into the Methow River traveled a |onger
di stance before reaching Rock Island Dam than did the fish released into the Wenatchee
River. The Rock Island Dam bypass trap sanpled 0.03- 0.05% of these released fish (Table
1),

Entiat National Fish Hatchery

Yearling chinook

Twogroups of yearling chinook were released into the Entiat River on 19 April. The
median passage date for these groups were 5 days (Table 1). W sanpled 0.15 and 020%
of these two groups (Table 1.)

Wells Dam Fish Hatchery (WDF and WDW)

Sub-yearling chinook

Two groups of branded sub-yearling chinook were released from Wells Dam on 25 May.
The median travel time to Rock Island Dam for these groups were 30 and 32 days and the
bypass trap collected 0.14 and 0.20% of the marked fish from this release (Table 1). These
fish had a shorter travel distance than the yearling chinook released in the Methow River.

Steelhead

Marked steelhead were rel eased on 24 April into the Methow and Similkameen rivers
(Table 1). Median travel times of the two groups of fish released in the Similkameen River
were 17 days. The nedian travel times for the two groups of steelhead rel eased into the
Met how River were 16 days (Table 1). Steelhead mgrated downstream faster than did
chinook yearlings traveling approximtely the same distance. Of the branded steelhead
rel eased, recoveries ranged from0.48 to 094% at the Rock Island Dam bypass trap (Table
1),
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SsuMMARY

Between 1 April and 31 August, 1990, 69,475 downstream migrating salmonids were
collected at the Rock Island Dam bypass trap. Freeze branded fish collected consisted of
2,053 chinook salmon and 514 steelhead trout. In addition, 3,250 chinook and 8,804
steelhead were collected that had clipped adipose fins.

The mddle 80% of the salmonid outmigration passed Rock |sland Dam between 25 April
and 26 July, 1990, a 92 day period. The dates and duration of the outmigration were
extended by sub-yearling chinook. If sub-yearling chinook are excluded from analysis, the
m ddl e 80% of the outmigration was 21 April to 29 May, a 38 day period. Sub-yearling
chinook conprised 47% of the fish collected at Rock Island Dam
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Appendix A

Daily salmonid catch, Rock Island Dam bypasstrap, 1 April -31 August
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Appendix A-1. Daily salmonid catch, Rock Island bypass trap, April, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTAL

DATS YEARLING SUBYEAR wILD HATCHERY STLHD. COHO SOCKSYE SALMON ID YEARLING
O I-Apr-90 | 4 4 0 4 1 0 10 6
02-Apr-90 1 44 0 0 0 0 0 45 \
03-Apr-90 2 48 6 0 6 0 0 56 8
04-Apr-90 6 62 6 0 6 0 0 74 12
05-Apr-90 18 45 4 0 4 0 i 68 23
06- Apr-90 13 19 7 3 10 0 1 43 24
07-Apr-90 19 RE 4 0 4 0 1 68 24
08-Apr-90 20 77 5 0 5 0 102 25
09-Apr-90 7 66 14 | t5 0 90 24
10-Apr-90 33 36 15 2 17 0 17 103 67
11-Apr-90 14 29 7 0 7 0 li 61 32
12~Apr-90 17 59 6 4 10 0 7 93 34
13-Apr-90 12 45 6 24 30 0 2 89 44
14-Apr-90 16 24 12 23 35 0 35 110 86
15-Apr-90 30 26 21 30 51 0 70 177 151
16-Apr-90 29 21 9 49 58 0 50 158 137
17- Apr-90 30 37 15 24 39 0 65 171 134
18~Apr-50 31 58 28 50 78 0 27 194 136
19-Apr-90 439 39 13 57 70 0 58 606 567
20-Apr-90 1.643 13 37 66 103 0 n 1,831 1,818
21- Apr-90 978 149 29 52 81 0 75 1,283 1,134
22- Apr-90 317 115 8 3 50 0 66 548 433
23- Apr-90 215 18 33 37 70 0 129 432 414
24-Apr-90 346 o 33 18 81 0 65 5i4 492
25-Apr-90 316 12 29 104 133 0 78 539 527
26- Apr-90 386 17 31 132 i 63 0 i15 681 664
27-Apr-90 545 12 43 i57 200 0 174 931 919
28- Apr-90 746 1 50 161 211 0 61 i ,029 1,018
29-Apr-90 190 13 67 80 0 57 328 327
30-Apr-90 236 14 12 86 98 0 38 386 372
TOTALS : 6.656 1,167 5i0 i ,209 1,719 1 1,277 10,820 9,653
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Appendix A-2. Daily salmonid catch, Rock Island bypass trap, May, 1990.

CHINOOK CHINOOK SsTEELHEAD TOTAL TOTAL TOTAL

DATE YEARLING SUBYEAR WILD HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING

01-May-90 281 6 19 105 124 0 53 464 458
02-May-90 329 5 26 85 11 0 30 475 470
03-May-90 503 13 36 195 231 279 58 1,084 1,071
04-May-90 475 6 32 187 219 214 69 983 977
05-May-90 498 684 40 202 242 80 55 1,559 875
06-May-90 394 254 35 225 260 104 15 1,027 773
07-May-90 471 74 44 339 383 200 61 1,189 1115
08-May-90 536 46 48 533 581 624 116 1,903 1,857
09-May-90 323 13 50 513 563 254 55 1,208 1,195
10-May-90 162 2 81 542 623 215 19 1,021 1,019
1 1-May-90 162 13 78 483 561 242 16 994 981
12-May-90 182 13 53 384 437 263 23 018 905
13-May-90 218 13 46 548 594 402 50 1,277 1,264
14-May-90 249 2 51 608 659 490 21 1,441 1,419
15-May-90 264 13 56 418 474 402 24 1,177 1,164
16-May-90 250 6 45 341 386 546 8 1,196 1,190
17-May-90 152 10 45 269 314 389 10 875 865
18-May-90 95 13 46 176 222 41 13 764 751
19-May-90 49 5 28 102 130 459 53 696 691
20-May-90 43 7 26 57 83 481 36 650 643
2 I-May-90 49 23 38 63 101 1,074 31 1,278 1,255
22-May-90 42 4 35 52 87 309 12 454 450
23-May-90 22 13 39 55 94 281 37 447 434
24-May-90 16 14 35 53 83 283 40 441 427
25-May-90 13 26 3 31 64 290 13 406 380
26-May-90 4 16 18 16 34 177 9 240 224
27-May-90 6 19 28 24 52 190 2 269 250
28-May-90 16 31 24 30 54 120 15 236 205
29-May-90 13 30 46 39 85 225 20 373 343
30-May-90 39 84 65 48 113 305 58 599 515
3 1-May-90 68 143 107 118 225 181 70 687 544
TOTALS 5,924 1,621 1,353 6,841 8,194 9,500 1002 26331 24710
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Appendix A-3. Daily salmonid catch, Rock Island bypass trap, June, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTAL
DATE YEARLING SUBYEAR WUD HATCHERY STLHD. cOHo SOCKEYE SALMON ID YEARLING
01 -Jun-90 62 216 72 83 155 124 32 589 373
02-Jun-90 63 272 67 53 120 37 18 510 238
03-Jun-90 34 211 33 26 59 49 23 376 165
04-Jun-90 40 239 29 3l 60 47 18 404 165
05-Jun-90 20 438 31 31 62 52 {5 587 149
06-Jun-90 24 257 26 21 47 38 16 382 125
07-Jun-90 8 212 10 16 26 19 12 277 65
08-Jun-90 16 406 10 20 30 54 25 531 125
09-Jun-90 9 237 8 8 16 18 1 281 44
10-Jun-90 14 157 9 13 22 14 4 211 54
11-Jun-90 6 196 11 39 50 7 2 261 65
12-Jun-90 0 224 11 20 31 15 5 275 51
13-Jun-90 2 287 10 10 20 10 4 323 36
14-Jun-90 4 192 4 2 2s 6 5 232 40
15-Jun-90 4 213 7 23 30 7 6 260 47
16-Jun-90 1 306 5 14 19 0 3 329 23
17-Jun-90 6 735 2 9 1 0 8 760 25
18-Jun-90 4 611 10 13 23 0 3 641 30
19-Jun-90 | 243 8 17 25 1 4 274 31
20-Jun-90 1 233 5 17 22 0 2 258 25
21 -Jun-90 1 280 5 32 37 0 3 321 41
22-Jun-90 0 351 ! 28 29 0 5 385 34
23-Jun-90 0 283 3 16 19 0 3 305 22
24-Jun-90 0 3% ! 14 15 0 1 495 16
25-Jun-90 1 906 0 27 27 0 3 937 31
26-Jun-90 603 ! 19 20 0 1 686 21
27-Jun-90 0 682 5 5 10 0 5 667 15
28-Jun-90 0 TOs 0 lo 16 0 4 728 20
29-Jun-90 0 343 | 7 0 2 403 10
30-Jun-90 0 218 2 5 0 0 225 7
TOTALS: 321 10,820 387 654 1,041 498 233 12,913 2,003
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Appendix A-4. Daily salmonid catch, Rock Island bypass trap, July, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTAL

DATE YEARLING SUBYEAS WILD HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING

01-Jul-90 0 397 1 5 6 0 2 405 8
02-Jul-90 0 662 2 4 6 0 5 673 11
03-Jul-90 0 275 2 10 12 0 1 288 13
04-Jul-90 0 71 1 0 1 0 0 72 1
05-Jul-90 0 84 1 7 8 0 0 92 8
06-Jul-90 0 261 2 4 6 0 i 268 7
07-Jul-90 0 285 0 1 1 0 0 286 !
08-Jul-90 0 354 0 6 6 0 ! 361 7
09-Jul-90 0 180 1 2 3 0 ! 184 4
10-JU-90 0 216 0 1 1 0 0 217 !
1 1-Ju-90 0 157 0 2 2 0 2 161 4
12-Jul-90 0 129 ! 0 1 0 0 130 \
13-Jul-90 0 148 3 0 3 0 ! 152 4
14-Jul-90 0 478 0 2 2 0 2 482 4
15-Jul-90 0 813 1 2 3 0 1 817 4
16- JUWKI 0 1,022 2 0 2 0 2 1,026 4
17-Jul-90 0 017 i 1 2 0 0 919 2
18-Jul-90 0 909 3 1 4 0 0 913 4
19-Jul-90 0 802 1 0 1 0 ! 804 2
20-Jul-90 1 906 4 1 5 0 0 912 6
21-Jul-90 0 602 1 0 1 0 ! 604 2
22-Jul-90 1 519 0 0 0 0 0 520 !
23-Jul-90 0 664 2 2 4 0 2 670 6
24-Jul-90 0 751 3 0 3 0 1 755 4
25-Jul-90 0 661 ! 1 2 0 ! 664 3
26-Jul-90 0 486 0 0 0 0 0 486 0
27-Jul-90 0 328 3 3 6 0 1 335 7
28-Jul-90 0 308 1 2 3 0 0 311 3
29-Jul~90 0 502 0 3 3 0 1 506 4
30-Jul-90 0 400 0 1 1 0 2 403 3
31-Jul-90 0 870 3 4 7 0 3 880 10
TOTALS: 2 15,157 40 65 105 0 32 15,296 139
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Appendix A-5. Daily salmonid catch, Rock Island bypass trap, August, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTAL

DATS YEARLING SUBYEAR WILD  HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING

01-Aug-90 0 691 1 3 4 0 2 697 6
02-Aug-90 0 492 1 2 3 0 3 498 6
03-Aug-90 0 380 2 1 3 0 0 383 3
04-Aug-90 0 414 2 1 3 0 1 418 4
05-Aug-50 0 321 i 0 1 0 1 323 2
06-Aug-90 1 286 0 0 0 0 2 289 3
07-Aug-90 0 199 0 0 0 0 2 20 2
08-Aug-90 0 196 2 & 4 0 ! 201 5
09-Aug-90 0 9% 0 0 0 0 0 9% 0
10-Aug—90 0 55 1 | 2 0 0 57 2
11-Aug-90 0 85 0 ! ! 0 0 86 ]
12-Aug-90 0 65 0 0 0 0 0 65 0
13-Aug-90 0 68 0 0 0 0 ! 69 I
14-Aug-90 0 51 0 0 0 0 0 51 0
15-Aug-90 \ 9% 0 0 0 0 0 97 |
16-Aug-90 0 28 1 0 I 0 0 29 !
17-Aug-90 0 49 0 0 0 0 2 51 2
18-Aug-90 0 39 0 0 0 0 4 43 4
19-Aug-90 0 26 0 0 0 0 0 26 0
20- Aug-90 0 25 0 0 0 0 6 31 6
21 -Aug-90 0 16 0 0 0 0 3 19 3
22-Aug-90 0 116 0 0 0 0 3 1o 3
23- Aug-90 0 105 6 0 6 0 2 113 8
24- Aug-90 0 63 2 0 y 0 G 63 2
25— Aug-90 0 32 0 0 0 0 2 34 2
26~ Aug—90 0 15 2 0 2 0 1 18 3
27- Aug-90 0 17 0 0 0 0 2 19 2
28-Aug-90 0 4 0 0 0 0 ] s !
29-Aug-90 0 5 2 0 2 0 0 7 2
30-Aug-90 0 ! 0 2 2 0 0 3 2
31-Aug-90 0 3 0 0 0 0 0 3 0
TOTALS: 2 4,038 23 13 36 0 39 4115 77
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Appendix A-6. Monthly summary of the Rock Island bypass catch, 1 April -31 August, 1990.

CHINOOK cHINOOK STEELHEAD TOTAL TOTAL ToTaL

MONTH YEARLING SUBYEAS WILD HATCHERY STLHD. COHO  SOCKEYE SALMON ID  YEARLING
April 6,656 1.167 510 1,209 1,719 ! 1,277 10,820 9.653
May 5,924 1,621 1,353 6,841 8,194 9,500 1,092 26,331 24,710
June 321 10,820 387 654 1,041 498 233 12,93 2,093
July 2 15,157 40 65 105 0 32 15, 296 139
August 2 4,038 23 13 36 0 39 4,115 77
ToTaLs: 12.905 32,803 2,313 8,782 11,095 9,999 2,673 69,475 36,672
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Appendix B

Expanded Rock Island Dam bypass trap counts, 1 April -31 August
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Appendix B-1. Expanded Rock Island bypass trap counts, April, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTN
DATE YEARLING SUBYEAR WILD HATCHERY STLHD. COHO SOCKEYE SALMON ID YEARLING
01-Apr-3%0 1 6 0 6 1 0 14 8
02-Apr-90 2 68 0 0 0 0 70
03-Apr-90 3 81 10 0 10 0 0 94 13
04-Apr-90 9 95 0 9 0 0 113 18
05-Apr-90 26 65 0 6 0 1 98 33
06-Apr-50 18 26 10 4 14 0 ! 59 33
07-Apr-50 29 66 6 0 0 2 103 37
08-Apr-90 33 128 8 0 0 0 169 4
09-Apr-90 10 97 21 1 22 0 3 132 35
10-Apr-90 50 54 23 3 26 0 26 156 102
11-Apr-90 pal 43 10 0 10 0 16 90 47
12-Apr-90 25 87 6 15 0 10 137 50
13-Apr-90 18 68 36 45 0 3 134 66
14-Apr-90 23 34 17 33 50 0 49 156 122
15~Apr-90 37 32 26 37 63 0 85 217 185
16-Apr-90 33 24 10 56 66 0 57 180 156
17-Apr-90 45 55 22 36 58 0 97 2s5 200
18-Apr-90 45 85 a1 73 114 0 39 283 198
19-Apr-90 663 59 20 86 106 0 88 916 857
20-Apr-90 2,683 21 60 108 168 0 118 2,990 2,969
21-Apr-90 1,438 219 43 76 119 0 110 1.886 1,667
22-Apr-90 545 198 3 55 86 0 113 942 744
23-Apr-90 299 25 a6 s1 97 0 179 600 575
24-Apr—90 555 35 53 7 130 0 104 824 789
25-Apr-90 544 21 50 179 229 0 134 928 907
26-Apr-90 656 29 53 224 277 0 195 1,157 1,128
27-Apr-90 953 21 75 274 349 0 304 1,627 1,606
28-Apr-90 1,270 19 83 274 359 0 104 1,752 1,733
29-Apr-90 328 2 2 16 138 0 99 567 565
30-Apr-90 an 2 19 136 155 0 60 609 S87
ToTALS: 10,734 1.785 800 1.541 2,741 1 1.997 17,258 15,473
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Appendix B-2. Expanded Rock Island bypass trap counts, May, 1990.

CHINOOK ~ CHINOOK STEELHEAD ToTAL ToTAL TOTAL

DATE YEARLING s U B - WILD HATCHERY STLHD. COHO  SOCKEYE SALMON ID  YEARLING
01-May-90 506 1 34 189 223 0 95 835 824
02-May-90 564 9 45 146 101 0 S1 815 806
03-May-90 844 22 60 327 387 468 97 1,818 1,796
04-May-90 739 9 50 291 341 333 107 1,529 1,520
05-May-90 751 1,032 60 305 365 121 83 2,352 1,320
06-May-90 635 409 56 363 419 168 24 1,655 1.246
07-May-90 719 113 67 518 585 305 93 1,815 1,702
08-May-90 952 82 85 947 1,032 1,109 206 3,381 3,299
09-May-90 583 23 90 926 1,016 459 99 2,180 2,157
10-May-90 279 3 140 935 1,075 371 33 1,761 1,758
11-May-90 289 23 139 861 1.000 431 29 1,772 1.749
12-May-90 296 21 86 625 711 428 37 1,493 1.472
13-May-90 306 18 65 769 834 564 70 1,792 1,774
14-May-90 333 29 68 814 882 656 28 1,928 1,899
15-May-90 4C9 20 87 648 735 623 37 1,824 1.804
16-May-90 375 9 68 512 580 819 12 1,795 1.796
17-May-90 240 16 71 424 495 613 16 1,380 1,364
18-May-90 154 21 74 284 358 680 21 1,234 1,213
19-May-90 81 8 46 169 215 761 88 1,153 1,145
20-May-90 69 11 42 91 133 768 58 1,039 1.028
2 |-May-90 70 33 54 89 143 1.525 44 1,815 1,782
22-May-90 64 6 53 79 132 469 18 689 683
23-May-90 36 21 63 90 153 458 60 728 707
24-May-90 27 24 59 90 149 480 68 748 72$
25-May-90 20 40 51 48 99 450 20 629 589
26-May-90 6 24 27 24 51 265 13 359 335
27-May-90 7 21 32 27 59 214 2 303 282
28-May-90 20 38 29 37 66 147 18 289 251
29-May-90 16 38 58 49 107 285 25 471 433
30-May-90 60 129 99 73 172 467 89 917 788
31 -May-90 107 225 169 186 355 285 110 1,082 857
TOTALS : 9.557 2.488 2,127 10.936 13.063 14.722 1,751 41,581 39.093
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Appendix B-3. Expanded Rock Island bypass trap counts, June, 1990.

CHINOOK CHINOOK STEELHEAD ToTAL TOTAL TOTAL
DATE YEARLING SUBYEAR W ILD HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING
01 ~Jun-90 102 357 119 137 256 205 53 973 616
02-Jun-90 107 461 114 90 204 63 31 866 405
03-Jun~90 52 325 51 40 91 75 35 578 253
04-Jun-90 54 325 39 42 81 64 25 549 224
05-Jun-90 33 727 51 51 102 86 25 973 246
06-Jun-90 46 496 50 40 90 73 31 736 240
07-Jun-90 16 432 20 33 53 39 24 564 132
08-Jun~90 33 843 21 42 63 112 52 1,103 260
09-Jun~90 18 474 16 16 32 36 2 562 88
10-Jun-90 27 308 18 25 43 27 8 413 105
11 ~Jun~90 9 310 17 62 79 11 3 412 102
12-Jun-90 0 463 23 41 64 31 10 568 105
13-Jun-90 5 736 26 26 52 26 10 829 93
14-3 un-90 15 701 15 77 92 22 18 848 147
15-Jun-90 12 641 21 69 90 21 18 782 141
16-Jun-90 3 876 14 40 54 0 9 942 66
17-Jun-90 10 1,284 3 16 19 0 14 1,327 43
18-Jun-90 7 1,048 17 22 39 0 5 1,099 51
19-Jun-90 3 707 23 49 72 3 12 797 90
20-Jun~90 2 548 12 40 52 0 5 607 59
21-Jun~50 2 643 1 73 84 0 7 736 93
22-Jun-90 0 665 2 53 55 0 9 729 64
23-J un~90 0 815 9 46 55 0 9 879 64
24-3 un~90 0 752 2 22 24 0 2 778 26
25-Jun-90 2 1.479 0 44 44 0 5 1,530 51
26-Jun~90 0 2.167 3 62 65 0 3 2.235 68
27-Jun-90 0 1,571 12 12 24 0 12 1.607 36
28-J un~90 0 1.498 0 34 34 0 8 1.540 a2
29-Jun~90 0 1.115 3 20 23 0 1,144 29
30-Jun-90 0 508 5 12 17 0 525 17
TOTALS: 558 23,275 717 1,336 2,053 894 451 27.231 3.956
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Appendix B-4. Expanded Rock Island bypass trap counts, July, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTAL TOTAL

DATE YEARLING SUBYEAR WILD HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING
01 -Ju-90 0 665 2 8 10 0 3 678 13
02-Jul-90 0 1,128 3 10 0 9 1,147 19
03-Jul-90 0 681 5 25 30 0 2 713 32
04-Jul-90 0 152 2 0 2 0 0 154 2
05-Jul-90 0 245 3 20 23 0 0 268 23
06-Jul-90 0 460 4 7 1 0 2 473 13
07-Jul-90 0 615 0 2 0 0 617 2
08-Jul-90 0 565 0 10 10 0 2 577 12
09-Jul-90 0 307 2 3 5 0 2 314 7
10-Jul-90 0 468 0 " 2 0 0 470 2
11 -Jul-90 0 339 0 4 4 0 4 347 8
12-Jul-90 0 374 3 0 3 0 0 377 3
13-J u-%0 0 361 7 0 7 0 2 370 9
14-Jul-90 0 748 0 3 3 0 3 754 6
15-Jul-90 0 1.049 1 3 4 0 1 1,054 5
16-Jul-90 0 1.300 3 0 3 0 3 1,306 6
17-Jul-90 0 1,299 i | 2 0 0 1,301 2
18-Jul-90 0 1,134 4 1 5 0 0 1,139 5
19-3ul-90 0 1.023 1 0 1 0 1 1,028 2
20-Jul-90 ! 1.212 5 ! 6 0 0 1,219 7
21-Jul-90 0 768 i 0 1 0 ! 770 2
22- u-40 1 611 0 0 0 0 0 612 !
23-3ul-90 0 797 ” 2 4 0 2 803 6
24-] u-%0 0 1.013 1 0 4 0 1 1,018 5
25-Jul-90 0 818 ] 1 2 0 I 821 3
26-Jul-90 0 606 0 0 0 0 0 606 0
27-Jul-90 0 384 4 4 8 0 1 393 9
28-Jul-90 0 363 1 2 3 0 0 366 3
29-Jul-90 0 591 0 4 4 0 ! 596 5
30-Jul-90 0 468 0 | ! 0 2 47 3
31 -ni-%0 0 1,153 4 5 9 0 4 1,166 13
TOTALS: 2 63 116 179 0 47 21.925 228
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Appendix B-5. Expanded Rock Island bypass trap counts, August, 1990.

CHINOOK cHINOOK STEELHEAD ToTAL TOTAL TOTAL

DATE YEARLING SUBYEAR WILD HATCHERY STLHD. COHO SOCKEYE SALMONID YEARLING

01-Aug-90 0 906 1 4 5 0 3 914 8
02-Aug-90 0 766 2 3 5 0 5 776 10
03-Aug-90 0 571 3 2 5 0 0 576 5
04-Aug-90 0 561 3 ! 4 0 | 566 5
05- Aug-90 0 403 | 0 1 0 1 405 2
06-Aug-90 ! 343 0 0 0 0 2 346 3
07-Aug-90 0 255 0 0 0 0 3 258 3
08-Aug-90 0 258 3 3 6 0 1 265 7
09-Aug-90 0 123 0 0 0 0 0 123 0
10-Aug-90 0 67 1 ! 2 0 0 69 2
11- Aug-90 0 105 0 1 1 0 0 106 |
12-Aug-90 0 75 0 0 0 0 0 75 0
13- Aug-90 0 76 0 0 0 0 ! 77 1
14-Aug-90 0 63 0 0 0 0 0 63 0
15-Aug-90 1 127 0 0 0 0 0 128 !
16-Aug-90 0 36 | 0 1 0 0 37 !
17-Aug-90 0 58 0 0 0 0 2 60 2
18-Aug-90 0 49 0 0 0 0 5 54 5
19-Aug-90 0 31 0 0 0 0 0 31 0
20- Aug-90 0 28 0 0 0 0 7 35 7
21-Aug-90 0 20 0 0 0 0 4 24 4
22- Aug-90 0 168 0 0 0 0 4 172 4
23~Aug-90 0 156 9 0 9 0 3 168 12
24-Aug-90 0 85 3 0 3 0 0 88 3
25-Aug-90 0 43 0 0 0 0 3 46 3
26~Aug-90 0 20 3 0 3 0 I 24 4
27-Aug-90 0 22 0 0 0 0 3 25 3
28-Aug-90 0 7 0 0 0 0 2 9 2
29-Aug-90 0 8 3 0 3 0 0 n 3
30-Aug-90 0 ! 0 2 2 0 0 3 2
31-Aug-90 0 4 0 0 0 0 0 4 0
TOTALS: 2 5.435 33 17 50 0 51 5,538 103
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Appendix B-6. Monthly summary of the expanded Rock Island bypass catch, 1 April -

31 August, 1990.

CHINOOK CHINOOK STEELHEAD TOTAL TOTN ToOTAL

MONTH YEARLING  sUBYEAS wiLD HATCHERY STLHD. COHO SOCKEYE SALMONID  YEARLING
April 10.734 1,785 800 1,941 2,741 1 1,997 17,258 15,473
May 9,557 2,488 2,127 10,936 13,063 14,722 1,751 41,581 39,093
June 558 23,275 717 1,336 2,053 894 451 27,231 3,956
July 2 21,697 63 116 179 0 47 21925 228
August 2 5,435 33 17 50 0 51 5,538 103
TOTALS: 20.853 54,680 3.740 14,346 18,086 15,617 4297 113533 58,853
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Appendix C

Daily juvenile salmonid run timing for 1990 and the 6 year average
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Appendix C-1. Chinook yearling juvenile run timing, Rock Island Dam, 1990 and the 6 year
average.
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Appendi x C-2. Chinook sub-yearling juvenile run timing Rock Island Dam 1990 and the
6 year average.
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Appendix C-4. Coho juvenile run timing, Rock 1sland Dam, 1990 and the 6 year average.
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Appendix C-5. Sockeye juvenile run timing, Rock Island Dam, 1990 and the 6 year average.
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Appendix C-6. Total salmonid juvenile run timing, Rock Island Dam, 1990 and the 6 year

average.
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Appendix C-7. Total yearling juvenile run timing, Rock Island Dam, 1990 and the 6 year

average.
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Appendix D

Daily summary of branded chinook and steelhead sampled from the
Rock Isdand Dam bypass, 1 April -31 August
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Appendix D-1. Daily summary of branded chinook and steel head sampled from the Rock Island Dam bypass, April, 1990.

CHINOOK BRANDS STEELHEAD BRANDS

Y earlings Subyearlings Ad Clips Ad Clips

DATE RA/ICI1  RA/TC/3  LD/ICIY  RAZIN/L RA/ING LA/TENL LA/TTI3 RDITT LA/H/1  LA/NI Subyr Yilng LD/7H/t LD/TH3  RA/TH/ 1 RA/TH/S
04/01/90 0
04102/90 0
04/03/90 0
04/04/90 0
04705190 0
04/06/90 3
04/07/90 0
04/08/90 0
04/09/90 |
04/10/90 2
04/11/90 0
04/12/90 4
04/ 1 3/90 24
04/1 4/90 23
04715190 30
04/16/90 49
04/17/90 24
04/18/90 2 50
04/19/90 1 o 57
04/20/90 1s 9 9 132 66
0.1/21190 7 ! s 2 4 102 52
04/22/90 2 1 [ 2 2 24 32
04{23 190 1 4 [ 1 13 37
04/24/90 ? 6 3 | 3 a2 4s
04/25/90 1 1 2 I 22 104
04/26/90 3 4 3 38 132
04/21/90 a 2 9 5 3 68 157
04/25/90 [ 5 4 3 47 161
04(29/90 I 2 3 2 28 1 [ 67
04/30/90 | [ 2 b 3 86
TOTALS: 0 1 0 24 21 46 12 3 0 0 0 538 0 4 1209
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Appendi x D-2. Daily sunmary of branded chi nook and steelhead sampled fromthe Rock Island Dam bypass, May, 1990.

CHINOOK BRANDS

STEELHEAD BRANDS

Yearlings Subyearlings Ad Clips

DATE RA/TC/1  RA/ICI3  LDICIt RAZIN/L RAJINI3  LA/TIIY LAJTTIA RDITTIS LA/H/I  LAJH/3 Subyr Yring LD/TH/L  LD/7H3  RA/TH/IY  RA/TH/3
08/01/90 2 3 2 29 3 I 2
05/02/90 1 I 1 t 21 2 2
05/03/90 1 1 I S 3 50 s 6 4 H
05104190 3 I 28 3 [} s 2
03/0s/90 10 4 611 34 6
05106/90 1 S 3 2 240 47 6 1 3 3
05107/90 2 6 2 2 % 79 13 8 2 s
05/0s/90 1 3 3 6 19 40 9 16 to 4
05/09/90 ! 3 10 23 19 4 7
08/10/90 2 | I 1" 20 20 6 5
05711190 4 2 d 10 22 18 10 7
05/12/90 I [ 2 6 23 Is H 6
0$/13/90 1 6 8 28 18 3 3
05/14/90 1 1 2 1 13 10 13 13 ) 2
08/15/90 1 | [ [ 10 8 4 8 s
05/ 16/90 2 2 3 3 s 18 3 3 5 3
05/17/90 2 2 7 3 1 1 3
05/18/90 ! 1 2 2 s 3 I 1
08/19/90 1 4 2 | i 2
0S5/20/90 s | | 1 1
03/21/90 1 13 2 I I
05/22/90 [ 3 1 2
05/23/90 1 1 2
05/24/90 3 | 1 2
03/25/90 1 2
08/26/90 6
03/27/90 2
05/28/90 7
05/29/90 1
05/30/90 37 1
05/31/90 1 3 4 2 2

TOTALS : 6 8 0 3 8 49 33 16 0 0 [076 430 185 17 n 29

Ad Clips

105

85
195
187
202
225
339
533
s13
542
4s3
3s4
548
608
448
341
269
176
102

57

63

s2

55

3

31

24
30
39
48
118

6871




Appendix D-3 Daily siummary of branded chinook and steethead_sampled from the Rack Idand Dam bypass_June 1990

CHINOOK BRANDS STEELHEAD BRANDS

Yearlings Subyearlings Ad Clips Ad Clips

DATE  RAJIC/_RA/IC/A LDIICH RA/IN/L RAJING  LATTN J A/TH3  ROVTTIL LA/HIL  LA/N/3 Subyr  Yeing  LD/TH/I LD/TH3  RA/TH/ | RA/TH/3
06/01/90 ! 2 83
06/0290 1 | 23 2 3
06/03/90 | 14 2 2%
06/04/90 4 8 2 31
06/05/90 | \ 4 0 3
06/06/90 ' 2 2 s 21
06/07/90 2 9 o 16
06/08/90 3 \ 128 | 20
06/09/90 2 2 s 1 8
06/10/90 4 a 13
06/11/%0 18 39
06/1290 19 o 20
06/13/90 \ ! 2 1 10
06714790 | 1 21
06/ 13/90 2 0 o 23
06/ 16/90 4 H 0 14
-~ 06/ 1 7190 2 5 $9 0 9
- 06/ 15/90 3 4 30 13
06/19/90 2 3 16 17
06/20/90 ] 1 17
06/21/90 20 32
06/22/90 2 ! 27 28
06/23/90 1 s 18 16
06/24/90 9 2 4 14
06/25/90 6 3 39 27
06/26/90 8 ! 37 19
06/27/90 6 10 21 s
06/28/90 " 4 27 16
06/29/90 9 6 2% 7
06/30/90 1 3 I 5
TOTALS: 0 0 1 0 0 1 2 n 82 61 1ol 13 2 0 0 0 634




8y

Appendix D-4. Daily summary of branded chinook and steelhead sampled from the Rock Island Dam bypass, July, 1990.

CHINOOK BRANDS
Yearlings _

STEELHEAD BRANDS

Subycarlings Ad Clips Ad Clips

DATE RA/IC/ | RA/TICI3 LDITC/ | RAZIN/ | RAITN/3 LA17111 L A/TI3 RIDITIN LA/n/ LA/ Subyr

Yring LD/ LIYTH3 RA/THIY RAJTHIS

07/01/90
07/02/90
07/03/90
07/04/90
07/05/90
07/06/90
07/07/90 5 1
07/08/90 [ 2

07/09/90

07/10/90

07/11/90

07/12/90

07/13/90 3
07/14/90

07/ 1 /90 1
07/ 16/90 [
07/17/90 [
071890 0
07/19/90 2
07/20/90

07/21/90

07/22/90 [
07123(90 28
07/24/90 ai
07/25/90 13
07/26/90 ]
07127190
07/25190
07(29/90
07/30/90
07/3 1 /90

3 20
1}

- — W M

x %X w O

TOTALS: 0 0 0 0 0 0 1] 0 18 R 157
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Appendix D-5. Daily summary of branded chinook and steel head sampled from the Rock Island Dam bypass, August, 1990.

CHINOOK BRANDS STEELHEAD BRANDS
Yearlings Subyearlings Ad Clips Ad Clips

DATE RA/IC/1 RAJICI3 LDIIC/ 1 RAJIN/L RA/INI LA/TTIY LA/TTI3 RDITIN LA/WY  LA/H/3 Subyt Yring LD/TH/Y LD/TH3  RA/TH/L RA/THIZ

08/01/90
08/02/90
0s/03 /90
08/04/90
08/05/90
08/06/90
08/07/90
06/0s/90
08/09/90
08710190
08/11/90
0s/ 1 2/90
08113190
0s/14/90 0
0811 5/90 \
0S/ 16/90
08/17/90
08/18/90
08/1 9/90
08/20/90
08/21/90
08/22/90
08/23/90
(%3124190
08/23/90
08/26/90
0S/27/90
08/28/90
08/29/90
08/30/90
08/3 1 /90

N OO O = — O W W tan
— — 0O 0O 000 — =N ®

6¥%

TOTALS: 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 9
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Appendix D-6. Monthly summary of branded chinook and steeihead sampled from the Rock IslandDambypass, | April -31 August, 1990.

CHINOOK BRANDS

STEELHEAD BRANDS

Y earlings ) Subyearlings Ad Clips Ad Clips

MONTH RA/ICIY RA/IC/I3 LDITC/Y RAZIN/ZY RA/IN/I L. A/TTIY LA/71/3 RI¥TTN Lanin LA/1113 Subye Yrine LD/ LD RA/THIL RA/THIS
April 0 1 0 24 27 an v L1 0 o 0 538 0 L} 1209
May 6 8 0 ] #® 49 u ) 0 0 016 430 185 1] n 79 6871
June 0 0 " o 82 62 114 13 2 0 () 0 654
July o 0 d 1R & 157 0 0 0 o 0 61
August 0 0 0 i o 0 0 0 0 21 o 0 0 0 9
TOTALS: 6 9 [ 27 " 97 n? 4 100 " 2268 982 |88 1 7 83 SS04




Appendix E

Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island Dam bypass trap, 1 April -31 August




Appendix E-1. Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, April , 1990.

DATE LAY/ | LA/Y/2 LA/Y/3 LA/Y/4 RAJY/] RA/Y/2 RA/Y/3 . RA/Y/4

04/01/90
04102190
04/03190
04/04/90
04/05/90
04/06/90
04/07/90
04/08/90
04/09/90
04/10/90
04/ 11 /90
04/12/950
04/ 13390
04/14/90
04/15/90
04/ 16/90
04/ 17t90
04/18/90
04/19/90
04/20/90
04/21/90
04122190
04/23190
04124190
04/2s190
04126190
04/27/90
04/28/90
04/29190
04130190

TOTALS: 0 0 0 0 0 0 0 0




Appendix E-2. Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, May, 1990.

DATE LA/Y/1 LASY/2 LA/Y!3 LA/Y/4 RA/Y/1 RA/Y/2 RA/Y/3 RA/Y/4

05/01/90

05102190

05/03/90

05104190

05/05/90 149 147 163 152 5 1 9

05106190 50 55 68 67 | 2 4

05/07190 10 1 11 4 1 3

05108190 6 2 1 4 4 ]

05/09/90 2 i 1 2

05/ 10190 1 ]

05/11/90 3 | 2 1

05/12/90 1 1 2 2

05/13/90

05/14/90 6 3 2 2 2 ] 2

05/15/90 2 5 2 | 3 3 ] 1

05/16/90 I 1 3 1 3 2 2

05/17/90 1 1 | | 2 |

05/18/90 | ] ! 4 !

05/19/90 2 1 1 1 2

05/20/90 2 2 1 2 i

05/21/90 2 | 3 7 !

05/22/90 2 1 1 1

05123190

05/24/90 3 1 1

05125190

05/26/90 ] 1 4

05127190 1 1

05/28/90 3 2 1 1

05129190 4 3 2 2 [

05130190 7 10 10 6 2 1 1

05131190 8 2 1 4 3 1
TOTALS; 254 252 293 259 30 24 30 27




Appendix E-3. Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, June, 1990.

DATE LA/Y/! LAY LA/Y/3 LA/Y/4 RA/Y/} RA/Y72 RA/Y/3 . RA/Y/M4

06/01/90 6

06/02/90 5 1
06103/90 3

06/04/90 1
06/05/50 b
06/06/90 7
06/07/90 9
06/08190 29
06/09/90 7
06110/90
06/11/90
06/12/90
06113190
06/ 14190
06115/90
06116190
06/ 17/90
06118190
06/19/90
06/20/90 2
06/2 1/90

06122190

06123/90

06124190

06125190

06/26/90 1

06/27/90 I
06/28/90 |
06129190

06130190

R W 0o O e
o
o A w— 01O O RO W WO
2
Bl fe 1) e 3

— —
N W — g & o —

w 00 b oW
o

N = = —

TOTALS: 132 87 106 87 2 5 3 2
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Appendix E-4. Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, July, 1990.

DATE: LA/Y/1 LA/Y/2 LA/Y/3 LA/Y/4 RA/Y/1 RA/Y/2 RA/Y/3 RA/Y/4

07/01/90
07102190
07/03/90
07/04/90
07/05/90
07/06/90
07/07/90
07108190
07/09/90
om 10/ 90
0711 10
07/12/90
07/13/90
07/14/90
o 1590 1
07/ 16/90
w7190
07/18/90
07/19/90
07/20/90
0712 1/90
07122190
07123190
07/24190
07/2s/90
07/26/90
07/27190
07128190
07/29/90
07/30/90
07/31/90

TOTALS: 1 0 0 0 0 0 0 0
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Appendix E-5. Daily summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, August, 1990.

DATE LA/Y/1 LA/YR2 Laryrs LA/Y/4 RASY/ | RA/Y/2 RA/Y/3 RA/Y/4

08101/90
08102190
08103/90
08/04/90
08105190
08/06/90
08/07190
08108190
08109/90
08110190
08/11/90
08/ 12/90
08/ 13190
08114190
08/ 15/90
08116190
08/17/90
08/ 18/90
08119190
08 /20790
08/21/90
08/22/90
08/23/90
08124190
08125190
08126190
08127190
08128190
08129190
08130190
08131190

TOTALS: 0 0 0 0 0 0 0 0
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Appendix E-6. Monthly summary of branded accelerated growth chinook sub-yearlings
captured at the Rock Island bypass trap, 1 April -31 August, 1990.

MONTH LAY/ LA/YR2 LA/Y/3 LA/Y/4 RA/Y/1 RA/Y/2 RA/Y/3 RA/Y/4
April 0 0 0 0 0 0 0 0
May 24 252 293 259 30 24 30 27
June 132 87 106 87 2 5 3 2
July ! 0 0 0 0 0 0 0
August 0 0 0 0 0 0 0 0

TOTALS: 387 339 399 346 32 29 33 29
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